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DISTRICT HEATING 

The progress of the central station in acquiring a 
connected load in small manufacturing plants has 
been very marked ever since this form of customer 
was first solicited. While there remain in many com- 
munities ample opportunities for still further enlarg- 
ing the load in this direction, there are others where 
the solicitation has been so complete and efficient 
that saturation is being approached. ‘This does not 
mean that there will not be any further increase in 
business in this class, since the natural growth of 
most manufacturing towns and cities will continue to 
furnish opportunities for increasing the con- 
nected load. -Neither does it mean that all the manu- 
facturing plants in such communities have been se- 
cured as customers for the central station, because 
there are a large number, especially among the larger 
industrial establishments, which are so wedded to the 
isolated plant that they will not consider an offer 
from the central station or whose requirements are 
of such a nature that the central station is not in a 
position to make them an attractive offer. In the lat- 
ter category are included many plants where the 
heating problem presents the main obstacle to the 
use of central-station power. The use of exhaust 
steam from their engines for this purpose dovetails 
too well with the home generation of power to be 
supplanted by a central-station supply unless some 
other satisfactory provision can be made for this 
item. The natural answer to this problem is for the 
central station itself to supply heating as well as 
power to such factories. Where the building lies 
within reasonable proximity to the power plant this 
is entirely feasible for the central station and is an 
activity which forms a natural development in the 
complete centralization of power generation. 

Many central stations over the country are already 
supplying steam or hot-water heat to their customers 
as well as electric current, and since steam is a nat- 
ural by-product of the manufacture of power, this is 
an entirely rational extension of their operations. 
The combined supply of heat and power offers many 
opportunities which the supply of power alone cannot 
realize. There have been complaints from many 
quarters that the supply of heating for buildings is 
not profitable, but this generally arises from misman- 
agement or the lack of a rational basis of charging. 
Just as in the supply of electric energy a flat rate 
encourages waste and extravagance and is not suited 
for supply upon any but a small scale, so in the case 


new 
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of steam heating the most satisfactory results are 
obtained when charges are placed upon a meter basis. 

This was prominently brought out at the conven- 
tion of the National District Heating Association, 
which took place during the last week in May and is 
of this issue. Much 
greater economy of operation is shown in nearly all 


reported upon other pages 


cases where a change has been made from a flat rate 
to a meter rate as a basis of charging, and with the 
latter system general satisfaction has been felt by the 
central station as well as by the customer when he 
understands the situation. District heating, as stated 
above, is a natural adjunct to the supply of power and 
its adoption can be relied upon to furnish an increase 
in the extension of central-station service. 





PUBLIC PROPER TERMIN- 
OLOGY. 


Electrical subjects have long been clothed with 


TEACHING THE 


an atmosphere of mystery in the eyes of the general 
public and this has not been greatly lessened through 
the general familiarity with the electric lamp and 
the telephone. The why’s and wherefgre’s of elec- 
trical apparatus are usually incomprehensible to the 
mind of the layman and the language of the elec- 
trical engineer a little worse than Greek. 

Even in those terms where the public comes in 
contact with the business office of the central-sta- 
tion company there cannot be said to be general un- 
derstanding. The kilowatt-hour, for instance, is a 
vague and uncertain thing in the mind of the average 
customer, and even though his bills may be made 
out in terms of this unit, he is usually in blissful 
This 
ignorance is largely enhanced through the loose way 
in which many persons, not excluding central-station 
Since the de- 


ignorance of just what the unit represents. 


officials, speak of electrical energy. 
mand of a connected load is usually expressed in 
watts or kilowatts, the time element in the repre- 
sentation of energy consumed is easily overlooked 
and we often see energy spoken of in terms of kilo- 
watts. This use of the word is not confined to those 
who have an excuse for ignorance of the matter, but 
it may even be seen upon the bills of some electric 
light companies where the kilowatt-hour consump- 
tion will be charged as so many kilowatts. 

Such a condition does not tend to clarify the situa- 
tion in the mind of the average customer, and, indeed, 
how can we ever expect him to get the subject 
straight when those who are making a business of 
dealing in this commodity use terms wrongfully and 
in a way which only tends to confuse him? Not 
only should central-station officials make it a point to 
have this distinction appear properly upon all their 
printed matter, but they should make an effort in 
giving material to newspaper reporters to get it 
straight in the public press. A proper distinction 
between energy and maximum demand or power is 
essential to a proper appreciation in the mind of the 
customer of the basis of even the simplest rates. 
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FOR SHORTER PROGRAMS AND MORE 
DISCUSSION. 

The announcement of the plans for the Pacific 
Coast meeting of the American Institute of 
cal Engineers elsewhere in this issue contains a sug- 
gestion which it would be well for other organiza- 


dS 
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tions to seriously consider. This meeting is to be held 
at Vancouver, B. C., in September, and the commit- 
tee has decided to have a single paper presented at 
each one of the sessions, thus allowing ample oppor- 
tunity for discussion. 

It has become customary with many societ 


con- 
ventions of late years to so fill the program with 
committee reports and papers that there is a erand 
rush to keep on schedule and dispose of al! the 
papers on the program within the specified time. The 


chairmen feel that it is necessary to restrict discus- 
sion to a minimum and instead of members being 
encouraged to participate, the atmosphere is usually 
one of discouragement. This applies more particu- 
larly to the large associations which have no diffi- 
culty in securing material for their meetings, and it 
was conspicuously the case at some of the sessions 
of the convention of the National 
Association last week. 

There are two principal objects to be attained in 
conventions of the type here under consideration. 
()ne of these is the personal intercourse and contact 


Electric Light 


which does so much to broaden the intellectual hori- 
zon of those attending, and the other is the con- 
tribution from every-day occurrences and personal 
experience which is brought out in the discussion 
of papers and reports. The first of these objects is 
best attained by not having the time too greatly 
taken up with formal sessions. The second is to be 
attained by devoting as much of the time in the 
sessions, as possible, to discussion. 

Where papers are printed the only object in hav- 
ing them presented in the meeting is to form a basis 
for discussion, since the information contained in the 
paper can be just as readily acquired by reading at 
home. In order to dispense with the reading of a 
paper in full, however, it is necessary that printed 
‘opies be supplied to members in advance, and this 
is too frequently not the case. Even among those 
societies which print their papers, they are oiten 
not available until immediately before the conven- 
tion, and if this convention is a large one there is 
not time to read all of the papers beforehand. By 
reducing the number of papers it would not only be 
possible to give them more attention beforehand, but 
it would be possible for the secretary’s office, which 
is commonly overworked at this period, to have the 
printing done earlier. Many papers, however, can- 
not be printed much in advance owing to the delin- 
quency of the author or committee in supplying the 
manuscript. It would be well in such cases as this 
to hold the paper over for a future meeting and this 
would not only help to prevent crowding of the pro- 
gram but would provide a nucleus of papers printed 
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well in advance for the next succeeding meeting. 

With the number of papers limited it would be 
possible for the committee in charge to select for 
the program those which are most suitable for dis- 
cussion afid most likely to interest the members and 
bring forth expressions of opinion from various 
Papers are often presented which are val- 





sources. 
uable in themselves but not of a nature that is well 
suited for oral discussion or likely to call it forth, 
and it would be better to print such papers in the 
Transactions of the society without presentation at 
a meeting. With the number of papers closely lim- 
ited it should not be a difficult matter for the com- 
mittee in charge to secure sufficient material at an 
advance date to permit printing and distribution in 
ample time before the meeting. 

Further attention to these considerations would 
ten sreatly increase the value of the conventions 
of s bodies as the National Electric Light As- 
sociation, the American Institute of Electrical En- 
gineers, and some of the larger state associations 
of public utility companies. 

KEEPING IN TOUCH WITH CUSTOMERS. 


lor some unaccountable reason there seems to be 
lack of what in sales phraseology is known 
ssionary work on the part of central-station 
panies, although no company is ready to admit 
it does not appreciate the importance of keeping 
in touch with customers, after the contract 
for service has been signed. Only a few of the 
companies can afford to employ men whose 
time can be devoted to visits of inspection to exist- 
ing customers exclusively. But it can be stated, with- 
iear of contradiction, that the time of no sales- 
is so occupied in obtaining new business that 
he cannot spare time to visit at least one or two 
customers each day. 
\side from the value of such visits to the central 


large 


out 


mah 


station, in that they imbue the customer with the 
idea that the company is interested beyond the mere 
collection of the monthly bill, they serve as a means 


of stimulating future sales in motors and appliances, 
and what is of greater importance, often adjust minor 


complaints before these develop to the point where 
they are.reported at the office—grievances, neverthe- 
less, which would have been held against the com- 
pany, perhaps with unpleasant consequences. 


\ textile manufacturer located in an eastern city 
had installed a modern equipment of motors, pur- 


chasing power from the local electric company. Af- 
ter 5 or 10 months’ operation, additional textile ma- 
chines were added and changes made in the motor 
equipment by the mill superintendent to take care of 


the additional load. Some time later an agent of iso- 
lated-plant equipment interested the manufacturer in 
generating his own power, which he guaranteed could 
be done at less than present costs. The central- 
station manager first learned of this action when he 
visited the textile mill to show the installation to a 
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visitor. Upon investigation of the high consumption 
he learned that the additional machines were being 
driven from a motor which also operated a large 
group of machines that were seldom used. By a visit 
to this plant at the time when the machines were 
added, with a suggestion that an additional motor 
be purchased to drive the new machines, a profitable 
customer could undoubtedly have been retained. 

This is simply one of the many instances that could 
be cited to illustrate the importance of making peri- 
odic calls on existing customers. Surely the results 
of such visits justify the small expense involved. 





EDUCATING THE SALESMAN. 

There was a time when the business of selling prod- 
ucts or service of any sort consisted mainly of taking 
the orders and delivering the goods. The prevailing 
type of salesman was only an order taker, and the 
then exceptional type of man who kept up a sys- 
tematic search for possible customers and was ag- 
gressive and energetic in his efforts to convince these 
of the merits of what he had to sell was often re- 
garded as more or less of a nuisance. by the public. 
3ut there has lately been a fortunate change of atti- 
tude both on the part of the manufacturer and other 
producers and on that of the public. Just how this 
came about it would doubtless be difficult to say. It 
is probable, though, that the increasing keenness of 
competition had much to do with the awakening of 
the producer to the best methods of marketing his 
wares, while without doubt the improvement in the 
quality of salesmen has been the most effective factor 
in converting the public to a saner attitude towards 
men who solicit orders. 

The producer is rapidly coming to realize that one 
of the most important steps in legitimate selling is 
the making plain to the prospective customer, in an 
honest, straightforward way, the real advantages of 
the thing offered for sale, and he is training his 
salesmen to do this. Money spent in such training 
is usually most wisely spent. This seems to be the 
unanimous testimony of the electrical concerns that 
have tried it. There was testimony of this sort at 
the recent convention of the National Electric Light 
Association by representatives of central stations and 
electrical manufacturing concerns that are conducting 
schools for their solicitors and salesmen. 

It might appear that the regular schools and col- 
leges of the country ought to provide the sort of 
training required for this work. It is hardly prob- 
able that they will ever be able to do this. The sales- 
man for almost any electrical concern needs an ac- 
quaintance with the company’s products and methods 
more intimate than it is usually possible to secure in 
a satisfactory measure outside of the organization 
itself. 

No selling ought to be a confidence game. If the 
salesman does not know his wares, selling electrical 
material or service can be but little more than that. 
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Pacific Coast Convention of Elec- 
trical Engineers. 

Che president of the American Insti- 
tute of Electrical Engineers has appoint- 
ed a Convention Committee to make ar- 
the Coast Con- 
be held in Vancouver, B. C., 
The chairman of this 


rangements for Pacific 
vention, to 
September 9 to 11. 
committee is R. F. Hayward and the sec- 
retary is E. M. Breed. 

The the 


has appointed a 


Vancouver Sec- 
local 


chairman of 
number of 
for the 

The chairmen of these are 


tion 


committees to prepare conven- 


tion as fol- 
lows 

Committee, R. F. Hayward. 
on Papers, F. D. Nims 


Transportation, E. M 


General 
Committee 


Committee on 


Breed 
Committee yn Entertainment, L. G 
Robinson 
Committee on Finance, William Me 
Neil 
\ tentative program has been arranged 
the Papers Committee, which plans 


one paper presented at each 


ive on 
session, thus giving opportunity for com 
prehensive discussion 

lowine the regular sessions of the 
convention, trips have been arranged for 
the two following days to the hydro- 
electri levelopment of the Western 
Canada Power Company at Stave Falls 
and to that of the Vancouver Power Com 
an t Lake Buntzen 


so 
Tenth Anniversary of the Public 
Service Corporation of New Jer- 


sey. 

The tenth anniversary of the for 
mation the Public Service Corpor- 
ation of New Jersey was celebrated 
lune 2 by the tendering of a testi- 
monial banquet to President Thomas 
N. McCarter, at Delmonico’s, New 
York The occasion was marked by 
many addresses citing references to 
the development and activities of the 
corporation during the past decade 
under the guidance of Mr. McCarter, 


during which period $70,000,000 has 
been expended to upbuild and im 
prove the utilities it controls. 

Mr. McCarter was the recipient of 
a handsome silver punchbowl and tray, 
the latter being engraved upon its 
outer edge with fac-simile signatures 
of the directors of the corporation, 
who were the donors On the four 
panels of the bowl were etched sym- 


the company’s 
trolley car, a gas holder, 
a miniature of the Marion 
the Public 
The presentation address was made by 
Frank Bergen, 
counsel of the corporation. 

Walton Clark, a 
toastmaster the 
made by 


bolical references of 
utilities,—a 
power sta- 


tion and Service emblem. 


director and general 
acted as 
Ad- 
Mc- 


director, 
evening. 
President 


for 
dresses were 
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Carter, Directors Randal Morgan, 
Uzal H. McCarter, J. P. Dusenberry, 
W. C. Heppenheimer, Forrest F. Dry- 


den, Dudley Farrand, Samuel T. Bo- 
dine and Howard MacSherry. 

The corporation operates the Pub- 
lic Service Electric Company, the 


Public Service Gas Company and the 
Public Service Railway Company. It 
serves a total of 202 municipalities in 
New Jersey, with an aggregate popu- 
2,028,947 


lation of persons. 


— poo 
Boston Motor Club Meeting. 
The 


tion of 


results of the recent conven- 


central stations, electric-ve- 


hicle dealers and manufacturers were 
discussed at the meeting of the Elec- 
tric Motor Car Club of Boston, at 
the Hotel Thorndike, on June 5. A 
substantial cash balance was reported, 
which the Club voted to use in further 
publicity. 
Secretary O. G. 


Draper reported 


that Club advertising costing more 
than $1,000 had been used in Boston 
newspapers this spring, in which 


various manufacturers shared propor- 
tionately. Charging stations in New 
England to the number of 201 are on 


record, but there are further additions 
to be made as they may be reported 
Central 
facilities are 


stations having public charg- 
ing notify 


the 


requested to 
secretary. Electric vehicles regis- 


Massachusetts number 833, 


485 


tered in 
of which and 
350 trucks 


It was 


are passenger Cars 


New 


Electric 


voted to request the 
National 


Association, to 


England Section, 


Light include a paper 
on electric vehicles in the program of 
the convention to be held in Burling- 


ton, Vt., in September. 


>-so 


Kansas Public Service Association. 

The the 
Kansas Gas, Water, Electric Light and 
Street 


cided to 


Executive Committee of 


Railway Association has de- 


recommend that the Associa- 
tion change its name to Kansas Pub- 
Association. 
the and 
laws will be submitted at the next an- 
As the 


utilities 


lic Service The necessary 


changes in constitution by- 


nual convention. Association 


represents other than those 
supplying electric light and power it 
was thought advisable to continue as 
than 


Electric 


rather 
National 


association 
the 
Association. 


an individual 
to affiliate with 
Light 

It will that 
the membership be divided into three 
Class A shall consist of util- 
and representatives of 
municipally operated plants. Class B 
shall consist of employees of member 
companies and of manufacturers, job- 
contractors, etc. Class C shall 
consist of honorary members. 


also be recommended 


classes. 


ity companies 


bers, 
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Electrical Exports for April. 

The Bureau of Foreign and Domes- 
tic Commerce, Washington, p. C., has 
issued its monthly summary of the im- 
ports and exports of the United States 
for April. From this source are ob- 
tained the following facts relative 
the electrical exports. 

What seemed to be a very striking 
electrical-export record established last 
March has been exceeded by the total 
shown for April, which is over 46 per 
cent greater than that of April of a 
year ago. 


to 


The decided improvement 
in these exports is shown by the to- 
tal for the first 10 months of the pres- 
ent fiscal year which is given as $21.- 
899,197, or over 34 per cent in excess 
of the total for the corresponding 10 
months of the preceding 
The classified figures and total for last 


fiscal year. 


April are given below, together with 
the corresponding total of a year ago. 





Article No. Value 
Dynamos or generators.... $ 
DE tnctdeustouedendwnses 
EE sbacsesscascdoccess 3,492 
SO QO eee 1,455 
Carbon-filament lamps... .187,566 
Metal-filament lamps...... 129,215 
Telegraph instruments (in- 
cluding wireless) ...... 16,484 
Telephones ............. 106,848 
— 0 reer 1,720,949 
Total, April, 1913...... $2,551,131 
Total, April, 1912....... 1,744,016 
—_»--_ 
Empire State Meeting. 


The midyear meeting of the Empire 
State Gas and Electric Association was 
held in Ithaca, N. Y., on May 23 and 
24. Papers were presented by C. A. 
Graves of the Southern New York 
Power Company on “Special Problems 
of the Small Electric Company,” and 
by V. A. Miller, of the Canandaigua 
Gas Light Company, on “Problems of 
the Small Gas Company.” 

The Ithaca Automobile Club 
the delegates an automobile trip around 
the city and to the campus of Cornell 
University after the meeting. 

cialiienmpaiialabiaiiaicniiamtion 
The Seismograph. 

At the meeting of the New York 
Electrical Society, held at the Ameri- 
can Museum of Natural History, New 
York City, on May 30, a lecture on 
“The Seismograph and Its Revela- 
tions” was delivered by Harry Field- 
ing Reid. This was followed by an 
interesting discussion of 
with earthquakes. After the meeting 
there was a demonstration of the seis- 
mograph of the New York Academy 
of Sciences. 


gave 


experiences 


—_—_¢--¢—_—___ 
Louisville Rejuvenation Post- 
poned. 

The rejuvenation of the Jovian Or- 
der which was to have been held at 
Louisville, Ky., on June 4, has been 
postponed until September, owing to 
the fact that Statesman Carl Klemm 


was taken ill. 
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J. B. McCall. 
choosing Joseph B. McCall as 
of the National Electric 
Association for the ensuing 
the convention last week main- 
to this last official action its 
wisdom and keen appreciation of the 
bigness of its affairs. Well balanced, 
alert of mind, and the master of many 
problems over long years of experi- 
in public-utility affairs, Mr. Mc- 
Call fitting incumbent for the 
honor. And it is no easy matter to 
follow in office the strong men, who, 
and including Frank M. Tait, 
the destiny of the As- 


In 
president 


| 
Light 
yeal, 


tained 


ence 


down to 
have guided 


sociation 


For nearly twenty years Mr. McCall 
been one of the conspic- 
figures in the develop- 
§ the electric light 
power facilities of the 
Philadelphia and its 
His interest in the 
electrical industry has al- 
wavs been practical and 
onstructive and his ability 
been demonstrated by 
success he has achieved 


ment 


suburbs 


has 
the 
both as an organizer and as 
an executive. As president 

Philadelphia Electric 
Company from its inception, 


he has concentrated his en- 
ergies upon the strengthen- 
ing of this organization and 


the expansion of its field of 
operation, and largely as the 
result of his efforts, it has 


become one of the most im- 


portant public utilities cor- 
porations in the country. 
seph Benton McCall 
was born in New York City, 
May 12, 1870. In childhood 


he was taken by his parents 
Philadelphia, and in the 
schools of that city 
received education. 

His first employment was in 
fice of Rufus E. Shap- 
Philadelphia, with 
he took a position in 

‘885. During the year that 
he remained in this office he read law 
took up the study of stenography. 

of sixteen he started to 
for the Pennsylvania Globe Gas 
Company and by the intelligent 
discharge of his duties 
promotions, being 
secretary of the com- 
1895 he was one of the or- 
of the Pennsylvania Heat, 
Light & Power Company, of which he 
secretary and treasurer. In 
1898 this company was absorbed by 
the Pennsylvania Manufacturing, Light 
& Power Company, and Mr. McCall 
was chosen president of the new organ- 
ization; and when, during the following 


PUUEIC 


his 


ley, of 


\t the age 
Py he 
efficient 

ned successive 
lly chosen 
pany. In 


ganizers 


became 


President of the 
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year, it was absorbed by the Philadel- 
phia Electric Company, he was made 
president of the latter corporatiog, in 
which office he has since continued to 
serve. Since assuming the duties of 
the executive head of the company he 
has given practically his whole timé¢ to 
the furthering of its interests, to do 
which he has declined to become offi- 
identified with outside enter- 
prises. He has made an exception in 
the case of the First National Bank 
of Philadelphia, of which he has been 
a director for a number of years. 

Mr. McCall served as president of 
the Association of Edison Illuminating 
Companies from 1904 to 1907, and as 
vice-president of the National Elec- 


cially 





Joseph B. McCall, 
National Electric Light 


tric Light Association during the past 
year. He is an associate of the Amer- 
ican Institute of Electrical Engineers 
and a member of the Franklin Insti- 
tute of the State of Pennsylvania. 

His clubs include the Country, Rac- 
quet, Merion Cricket and Associates of 
Philadelphia, and he is a member and 
vice-president of the Union League, 
of Philadelphia. 

Mr. McCall was married September 
30, 1889, to Lenore Adah Guest, and 
his family consists of two sons and 
one daughter. 

He has always been a conspicuous fig- 
ure at the National conventions and his 
election is deservedly popular. 


Association. 
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Meeting of Eastern New York 
Section. 

A meeting of the Eastern New York 
Section of the National Electric Light 
Association was held at Poughkeep- 
sie, N. Y., on Wednesday, May 28. 
The subject of the meeting was “Rural 
Installations, Switching and Protec- 
tion.” 

E. B. Merriam was the first speaker, 
and spoke particularly on getting cur- 


rent to rural installations, such as 
farming and dredging equipments, 
harvesting machines, etc. He showed 


a number of lantern slides of power 
substations of large and small capac- 
ity, high-tension lines, together with 
arrangement or mounting the 
transformers and _ lightning 
arresters. 

E. E. F. Creighton spoke 
on the subject of “Protec- 
tion,” showing by means of 
lantern slides the various 
types of lightning arresters, 
arcing-ground suppressors, 
and other devices particular- 
ly suitable for power sub- 
stations for rural distribu- 
tion. 

Both papers 
cussed by A. T. 
the Utica Gas & Electric 
Company, Leon Scherck, of 
the Central Hudson Gas & 
Electric Company, H. W. 
Peck, of the Schenectady II- 
luminating Company, and 
others. About members 
of the Section were present, 
and the meeting was quite 


the 


were dis- 
Throop, of 


75 


a success, 
At a meeting of the Exec- 
utive Committee preceding 


the meeting of the Section, 
plans for a midsummer an- 
nual meeting were discussed 
and arrangements will prob- 
ably be made for a meeting 
in the latter part of July or 
some time in August. 


The annual meeting last 
year was held at Trenton 
Falls and was one of the 


most successful in the history of this 
geographical section. 

——____$9-——__—_ 
Enormous Searchlight for Panama 
Exposition. 

The Mount Tamalpais Railroad is plan- 
ning to install the largest searchlight in 
the world on the top of Mount Tamal- 
pais at the time of the Panama-Pacific 
Exposition in San Francisco. It is ex- 
pected that the light from this source 
will illuminate the exposition grounds to 
an appreciable extent. A mirror and 
lens will be used in connection with the 
lamp, designed to concentrate the light 
upon a spot 100 feet square at a dis- 

tance of nine miles. 
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American Electrical Manufactur- 
ers and the Tariff. 
Manufacturers of electric 
says the Wall Street Journal, 
of the opinion that the proposed re- 
duction in the tariff of 45 per cent on 
electric goods in general to 25 per cent 
will affect their business. 
Records of exports and imports show 
quite clearly that American manufac- 
turers of electrical have the 
jump on the world in this particular 
field of industrial activity. The history 


supplies, 
are not 


seriously 


goods 


of the attempted invasions of this 
country reinforces that conclusion. 
Following is the total of exports 


of electrical machinery and appliances, 


excluding bare iron and copper wire, 
for the last two years: 

Exports for year ended December 31: 

1912 1911 

Electrical ma- 

chinery .$ 7,500,953 $ 8,347,524 
Telegraph instru- 

ments (includ- 

ding wireless). 177,304 *28,854 
Telephones 1,164,834 *441,619 
\ll other 14,369,722 10,537,539 

RO acnawesass 23,212,813 19,355,536 

Imports for six months ended De- 
cember 31, 1912: 

Electric lamps * arc, $18,342; incan- 
descent—carbon filament, $70,064; 
metal filament, $180,541; total 


$270,947 

The foregoing shows that our elec- 
first magnitude 

For the ten 
months last, exports 
totaled against $16,317,- 
914 for the same period a year previ- 
more than 34 per 


trical exports are of 
rapidly. 
April 30 


$21,899,197 as 


and increasing 


ended 


ous, an increase of 
cent. 

Imports of sufficient importance to 
be classified by the United States Bu- 
and Com- 
merce are at the rate of only about 


reau of Foreign Domestic 
$500,000 per annum, which is negligible 
in comparison with this country’s total 
production of electrical last 
year of $350,000,000. 

The fate of foreigners who 
have attempted to invade the electrical 
field here is sufficient proof that the 
smallness of imports is not due to a 
sheltering tariff wall. 

The Siemens & Halske corporation 
of Germany, fourth in the list of the 
electric 
which 


goods 


those 


great manufacturing 
companies, and turns out not 
only large power equipments, motors, 
incandescent lamps, etc., but also man- 
ufactures telephone apparatus, started 
a factory in the Central West some 
years ago, but abandoned it after oper- 
ating several years at a loss. 

large and successful 


world’s 


Another tele- 


*Not stated separately before July 1 last, 
hence figures cover six months ended De- 
cember 31 last. No other items of export 
are stated separately. 
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phone manufacturer from abroad 
opened a factory in the United States 
but its activities were never large nor 
its career prosperous. 

Counter invasions of foreign coun- 
tries by Americans have met with bet- 
ter success, although our foreign ven- 
tures have never grown so large or 
proved as prosperous as the home en- 
terprises. The General Electric Com- 
pany has a plant in England and for 
years has enjoyed a large and growing 
export business. The Western Electric 
Company has also built up a large ex- 
port business in its lines. The devel- 
opment of that company’s foreign 
business, has, however, been peculiar. 
The Western Electric Company is 
principally a manufacturer of telephone 
apparatus, and since in Europe and 
many other foreign countries, the gov- 
ernments operate the telephone serv- 
ice, they have been the chief if not 
the only customers for telephone ap- 
paratus. 

On account of the policy of most 
foreign governments of purchasing 
only from home manufacturers, it has 
been necessary for the Western Elec- 
tric Company to build many factories 
abroad. It has plants in England, 
Germany, Belgium, Austria, 
Hungary, Italy, Japan and 
Canada. 

The Westinghouse Electric & Man- 
ufacturing Company has plants at 
Manchester, England; Havre, France; 
Ligure, Italy; Vienna, Austria; St. 
Petersburg, Russia, and at Hamilton, 
Canada. The company’s foreign busi- 
ness suffered from the same causes 
that exerted an unfavorable influence 
on its affairs here, namely, over-expan- 
sion, but since its reorganization, the 
foreign investments are getting into 
better shape. The St. Petersburg 
plant, however, is in process of liqui- 
dation. 

This country leads in electric manu- 
facturing because we have never lost 
our position as pioneers in electric in- 
vention and development and also be- 
cause the high degree of efficiency of 
American labor is second to none in 
the world. 


France, 
Russia, 





Electric Club Meeting. 

The history and development of the 
Chicago Plan Commission and the work 
which it is doing was interestingly out- 
lined by J. F. Taylor before the Electric 
Club of Chicago on May 29. Mr. Tay- 
lor’s address dealt with the preliminary 
work which the Commission is engaged 
in, and its plans for the immediate fu- 
ture. A great many lantern-slide illus- 
trations were presented, showing graph- 
ically the conditions as they exist now 
in Chicago, how they compare with Eu- 
ropean cities and what the desired re- 
sult will be. 
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Philadelphia Section Activities, 

The annual meeting of the Philadel- 
phia Electric Company Section, N. E, L. 
A., was held at the Franklin Institute on 
May 19. The chairman, B. Frank Day, 
presented his annual report and the re- 
ports of the various committees were 
presented in abstract. 

The Membership Committee reported 
209 new members. 

The election of officers for the season 
of 1913-14 resulted as follows: chairman, 
Joseph B. Seaman; vice-chairman, Wil- 
liam B. Ahern; secretary, Frank A. Birch. 
Executive Committee, B. Frank Day, H. 
P. Liversidge, J. T. Maxwell and Fred 
Zoller. 

At the close of the Section meeting, 
Joseph D. Israel, general manager of the 
company Athletic Association, presented 
the cups and medals won by the s 
ful contestants in the various Field Day 
events which were held May 10. 

The Meter Department Branch held the 
last meeting of the season on May 2. A 
pleasant surprise was furnished by the 
presence of the new Peconela orchestra, 
which supplied music. The election of 
officers resulted in making Louis A. 
Schulze, chairman, and J. G. Johnson, 
secretary for the coming season. R. W. 
Pfaff and E. E. Robertson contributed to 
the program by telling “line experiences.” 

The May meeting of the Engineering 
Department Branch was held on May 5. 
“Certain Features of Substation Design 
and Operation” was presented by A. R. 
Cheyney, and “Certain Features of Al- 
Distribution” by D. 


uccess- 


ternating-Current 
Fred Schick. 

Messrs. Adams, Penrose, A. L. 
nelly, Deshong, Liversidge and G. R. 
Green took part in the discussion. 

On May 21 the Engineering Depart- 
ment Branch held a shad dinner at Ta- 
cony. The first feature was a boat ride 
up the Delaware River to Tacony with 
125 members on board. 

The Accounting Department 
held its regular meeting on May 13. This 
meeting combined entertainment, sociabil- 
ity and business. The election of officers 
made John F. Ford, chairman, and Fran- 
cis X. Jones, secretary for the season 
1913-14. Cash prizes were awarded for 
the best papers presented during the year, 
the first to Joseph H. Nickel and second 
to R. A. Heubner. Prizes were also 
awarded to those members securing the 
highest rating in answering the “Effici- 
ency Questions”. T. M. Ford secured first 
prize, Byron B. Smith, second prize and 
the third prize was divided between S. 
G. Clark and J. J. Fay. 

The May meeting of the Commercial 
Department Branch on May 26 was strict- 
ly a business meeting. The election re 
sulted in George G. Finley as chairman, 
and E. J. Walsh as secretary. Yearly re 
ports of the chairman and committees 
were read. 


Don- 


Branch 











ELECTRICAL REVIEW AND WESTERN 


Electricity in Knitting 


xtension of the motor drive into 
hes of the textile industry con- 
demonstrate the advantages of 
f load to electric lighting and 
ipanies interested in enlarging 
o-hour-service earnings. The 
benefits of the electric drive 
ual motors are much the same 
but 
then the power engineer finds 
motors 


nufacturing establishments ; 
installation of electric 
uliarly fortunate 
the opportunities afforded to util- 


development, 


ichine units in forced produc- 
to suspend operations in one 


or another without sustain- 











The advantages of electric 
motor drive that apply specific- 
ally to knitting mills, such as 
uniform drive, constant speed, 
reduced fire risk, improved light- 
ing conditions, etc., are discussed 
in this article. There are also 
given operating data on a num- 
ber of typical plants purchasing 
power. 




















Corners which could not be used with 


mechanical drives become productive with 


individual motor or small group drives. and greatly reduces wastage. 


ELECTRICIAN 


Mills. 


be seen, are usually great enough to 
cause wastage and to unduly shorten the 
useful life of knitting-mill machinery. 

A long shaft driven by reciprocating 
engines often shows 10 per cent speed 
at the end farthest from the 
prime mover. This variation is caused 
by the initial unsteadiness of the prime 
mover, accentuated by the slipping and 
crowning of belts partly due to glazed 
spots and by the jerks of the machines 
themselves. 

The steadiness of electric drive with 
their constant angular velocity, increases 
the useful life of the driven machinery 
One mill 


variation 


Winding Frames in Mill of Blood Knitting Company, Amsterdam, N. Y. 


eavy losses in fuel or increasing the 
tenance of the driving arrangements 
ndue relation to the volume of busi- 
In the modern knitting mill these 

ts are of especial interest. 
establishments of this kind the rout- 
of material and the necessary light 
be determining factors of location 
ere machines are not rigidly located 


convenience of mechanical drive. 


These advantages result in more produc- 
tion and less wastage, conditions which 
are necessary for success in these days 
of curtailment and competition, 

A reciprocating steam engine seems 
to give a steady speed when a speed in- 
dicator of the usual type is applied to its 
shaft. The rapid variations in angular 
velocity due to the change from linear 
to rotating motion, while too rapid to 


which produces 60 miles of woven goods 
per hour, largely by electric drives, has 
found this reduction in wastage to be 
10 per cent. 

The slipping of belts between engine 
and driven machine frequently result in 
10 to 20 per cent loss of speed in the 
latter. With group electric drive the 
number of belts and shafts is greatly 
reduced, while with individual-motor drive 
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they entirely eliminated and each 
machine is kept up to its maximum pro- 
ductive speed at all times. 

Mill machinery may be with 
individual motors, or in groups largely 
selected with reference to overtime op- 
eration Only the actually 
wanted need be operated overtime. No 
long line shafts with their attendant pow- 
er loss need be operated. No oilers need 
be paid overtime to watch bearings. 

The foregoing are now commonly ac- 


are 


driven 


machines 


cepted as facts by mill owners but there 
is another advantage of motor drive that 
is less frequently thought of although the 
effected are equally as great— 
reduced risk, Where 
tained from an adjacent steam plant the 
fire great and rates 


Savings 


fire power is ob- 


risk is insurance 








The elimination 


of power plant and long lines of heavy 


correspondingly high. 


shafting greatly reduces the danger of 


fire from overhead journal boxes or 


from spontaneous combustion of accumu- 


lated oily waste. Fire insurance com- 
panies recognize the reduced risk where 
central-station power is used and offer 


lower rates. Annual premiums have been 
reduced from 7 and 8 per cent to three- 


quarters and one per cent and the sav- 


ings thus effected have, in many cases, 
gone far towards making up for the 
original cost of the electric installation. 


Fewer bearings which can be arranged 
for easy inspection also tend to reduce 
the risk. Portable power indicators will 
tell at a glance if each machine is run- 
ning freely in its bearings. Impending 


Motor Driving Group of Knitting Machines. 
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hot bearings are thus quickly and easily 
foretold before the fire risk becomes 
dangerous. The elimination of flapping 
belts reduces the dust flying around in 
the air and thus minimizes the risk of 
The ability to stop shaft- 
ing promptly in case of an accident to 


dust explosion. 


an operative, where motors are employed, 
is by no means unimportant, while in- 
creased light and cleanliness due to elim- 
ination of overhead belts and bearings is 
of very great advantage. 


Cycle of Operations. 


In general knitting mills may be divid- 
ed into two classes: (1) mills spinning 
their yarn; and (2) mills buying 
their yarn and confining their operations 
In an article 


own 


to knitting processes only. 








on hosiery knitting mills, which appeared 
in the ELEcTRICAL AND WESTERN 
ELecrrician for November 30, 1912, it 
was stated that a majority of the mills 
purchased their yarn, This condition does 
not seem to hold good for plants knitting 
and other garments, as in 
practically every installation visited, spin- 


REVIEW 


underwear 


ning was either provided for or contem- 
plated. A few of the very small plants, 
however, purchased their yarn. While 
this article will deal principally with the 
knitting operations involved in under- 
wear making, a brief summary will be 
given of spinning operations. Complete 
data on this subject will be found in our 
issue of February 1, 1913. 

The cycle of operations in the spinning 
department is, briefly, as follows. The 
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raw cotton from the bales is drawn, us- 
ually by means of a suction conveyor 
to the picker room. In the opener pa 
breaker picker the cotton is beaten, the 
fibers loosened and the material convert- 
ed from a dense matted mass into a light 
flaky one. During this operation, also 
much of the sand and dirt is removed 
from the cotton. The fiber then Passes 
to the intermediate and then to the fin- 
ishing pickers, each of these machines 
again beating the cotton, cleaning it and 
finally passing it through perforated 
screens which compress the fibers and 
deliver it as a lap which is formed into 
a roll. 

The carding room is the next depart- 
ment into which the cotton is taken. The 
rolls from the pickers are placed on the 





* “ 
» 


~e 


Winding Frames Driven by 20-Horsepower Motor. 





cards where the fibers are drawn 
proximately parallel by a combing proc 
The these 
as a sheet of lap and is converted 
what is called- sliver, a round string-like 
mass about one-half inch in diameter 

The use of combing machines depends 
entirely upon the grade of yarn being 
produced. When fine yarns are desired 
combing machines are used, the operation 
of these supplementing the work of the 
cards by sorting out the fibers to a umi- 
form length. 

Drawing is the next operation, the 
drawing frame receiving the sliver from 
either the combers or cards, This ma- 
chine simply carries on to a greater de- 
gree the process of drawing fibers par- 
allel. In this machine, however, several 





ess. stock enters 


into 
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The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents 
the use for 24 hours every day of power corresponding to the rated capacity of the motors connected. An 
operating-time load-factor of 100 per cent represents the use of the rated capacity of the motors for the run- 
ning hours per day specified for each installation. 











Plant located in Amsterdam, N. 
s 1,300 dozen garments per day. Ms: ; 
Total connected horsepower, 130. Total 1umber of motors installed, 15. Average kilowatt-hours per month, 
34,936. : 
Kilowatt-hour consumption for 12 months: 


Y., manufacturing men’s knitted underwear. The average output of the mill 


MoNTH KILOW4TT-HOURS MontTH KILOWATT-HOURS MoNTH KILOWATT-HOURS 
FQMUREY occcccccccccvecsoeeces I EE nF dino whinkcnnceecuee €ex Ta. rrr re 35,100 
PUI évcs ie cesoesncaustous .. nr ere ee SN ok ok adda cescnctavee 41,210 
BEE cco venwancesedackweese Peer ee OT ree 35,000 
Oe Pere re STE PIE civccdcscencsicncvcsesd ee. AED AndiussGeciasadonnas 35,450 


Load-factor, 50 per cent. 
Motor INSTALLATION. 


[he following is a list of the motors installed with their respective drives. The supply source is three-phase, 
60 cycles, 220 volts. 


> se- ° . 
No. po | Row Application. 

4 5 1,140 Each belted to a table driving 36 sewing machines of various makes. 

4 7.5 1,200 Each belted to a table driving 36 Union Special seamers and seam coverers. 

1 25 1,200 Belted to a line shaft driving three Gessener nappers. 

1 15 1,200 Belted to a line shaft driving 13 Wildman lash-needle knitting machines 
of 18 and 12-inch diameters. 

1 20 1,200 | Belted to a line shaft driving 34 Wildman lash-needle knitting machines 

of 14 and 20-inch diameters. 

1 10 1,200 | Belted to a line shaft driving 11 Wildman lash-needle knitting machines 
of 19 and 22-inch diameters. 

1 2.5 1,200 | Belted to line shafting driving five 48-end winders. 

1 2.5 1,200 | Belted to a line shaft driving 10 40-end winders. 

1 5 1,200 | Belted to a line shaft driving 10 Cooper rib machines. 














This plant is at present purchasing yarn, but arrangements are being made to install spinning equipment. 











Knitting mill manufacturing a general line of knit goods. 
put is 60 dozen garments per day. 
Total connected horsepower, 25. Total number of motors installed, 2. Average kilowatt-hours per month, 204. 
Kilowatt-hour consumption for 12 months: 


Twenty persons are employed. The average out- 


MoNTH KILOWATT-HOURS MoNnTH KILOWATT-HOURS MoNnTH KILOWATT-HOURS 
SOCCER ET oe ee Se eer ee oe eee i reer 2 eer 120 
| EC CET PTT a | RAR rer ree rete es i I aia wc Rint aah aceeracaee eae 138 
cn errr, Pere rere B® SU ec ar auancndecedcpemnawawwan ae errr rr 166 
a ere ae ee eR Ch ar engenpere rap ny Senet te: Sy > RE sos <oendnauceoaeenean 754 


Load-factor, 1.5 per cent. 
The electrical energy consumption per 1,000 garments manufactured is 10 kilowatt-hours. 
Motor INSTALLATION. 
The following is a list of the motors installed with their respective drives. The supply source is three-phase, 60 
ycles, 220 volts. Squirrel-cage induction motors are used. 





ae Horse- | Speed > 2 ie tries 
No. nomen. R. Dp M. Application. 

— , - '% - on —_ a > ; m i: —~——ee oy ee re EEE Fe Teg me 

1 20 1,680 | Belted to 70 feet of line shafting, 17 hangers, driving one 5-kilowatt 110- 


volt generator; one G. W. Payne 48-spindle winder; one cloth turner; 11 
Scott & Williams circular interlock knitting machines of the following 
diameters: one 17-inch, one 16-inch, two 15-inch, one 14-inch, one 13- 
inch, one 12-inch, one 11-inch, one 10-inch and one 8-inch. 
1 5 1,700 3elted to a 45-foot line shaft, seven hangers, driving one Singer seamer; two 
Metropolitan seamers; one Merrow edger; one Union special cover seam- 
er; two Metropolitan staying machines; one Singer finisher; one Merrow 
shell; one Wheeler & Wilson tucker; one small emery wheel, and one 
small buffing wheel. 


































Plant knitting men’s union suits. ; ; 
One 10-horsepower squirrel-cage motor is installed. Average kilowatt-hours per month, 534. 
Kilowatt-hour consumption for 8 months: 


MoNTH KILOWATT-HOURS MontTH KILOWATT-HOURS MonTH KILOWATT-HOURS 
ME Scnucentccssatenacieeneseres = EK siandadccctesevnsveccvaes TO SONNE Sus vacsvcasececsiens 725 
LE a rr a eer errr 1,044 
FE xictdcmsenetecdacicnkancet Kee “ID @thxcctcnvacdssnexestuwe 465 


Load-factor, 9.8 per cent. 
Motor INSTALLATION. 








- Horse-_ | Speed , — 
eal power. R. P.M. | Application. 
1 10 1,120 | Belted to shafting driving six Scott & Williams knitting machines; two 


winders, and 20 sewing machines. 
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Knitting mill located in Utica, N. yo manufacturing knit underwear pr various grades and colors. The 
average production is 1,000 dozen garments per day. A night shift is employed. ' 

Total connected horsepower, 183. Total number of motors installed, 9. Average kilowatt-hours per month. 
32,400. 

Kilowatt-hour consumption for 12 months: 


MontTH KILOWATT-HOURS MonTH KILOWATT-HOURS MonTH KILOWATT-HOURS 
PE .cxnavow whenene (cc ME Goudcntetesceevewveuneunan rT Pore ree 27,360 
PORTUREY oc cccccs. epee DE EE sad vacavdresocananiannael 29,32 NS RE rrr ee . .28,480 
March .. ote a ee (ie onane rer rere .30,480 
sik thceweean eee arendeene Re SE vp steeasuckeswastende re eee . .29,560 


Load-factor, 32 per cent. ; 
The electrical energy consumption per 1,000 garments manufactured is 106 kilowatt-hours. 
Motor INSTALLATION. 
The following is a list of the motors installed with their respective drives. The supply source is three-phas 
60 cycles, 220 volts and 440 volts. All motors installed are of the squirrel- “cage induction type. 





, Horse- Speed | , 
No. | power, R.P.M._| . _Apiahen 8 = 
1 10 1,120 | Belted to line shafting (209 feet) driving seven George Payne skein winders, 


48 skeins; seven Campbell Clute skein winders, 48 skeins; one Georg 
Payne skein winder, 40 wheels having six skein holders on each whee! 
29 Scott & Williams tubular knitting machines of the following di 
ameters: one 23-inch, one 22-inch, one 21-inch, two 20-inch, four 19-inch, 
three 18-inch, three 17-inch, two 15-inch, three 14-inch, five 13-inch, thre 
12-inch, and one 11-inch; two small yarn-chaining machines; and two 
Snyder skein winders, 48 skeins. 

1 20 1,120 Belted to line shafting (145 feet) driving three Tiffany double collarett: 
knitting machines; five Cooper 23-inch tubular knitting machines; 14 
Tompkins tubular knitting machines of the following cylinder di 
ameters: one 21-inch, one 20-inch, two 19-inch, three 18-inch, two 17- 
inch, two 16-inch, one 15-inch, one 14-inch and one 12-inch; five winding 
reels; four Davis & Furber napping machines, 10-foot rolls; one Aland 
36-inch exhaust fan; and one 0.25-kilowatt direct-current generator for 
operating cutter. 

1 20 1,120 Belted to shafting driving 96 Scott & Williams tubular knitting machines 
of the following cylinder diameters: three 21-inch, 5 20-inch, 13 19-inch, 
nine 17-inch, 11 16-inch; four 15-inch, 10 14-inch, 10 13-inch, 11 12-inch, 
three 11-inch, and four 10-inch; one six-inch emery wheel; one Camp- 
bell Clute skein winder; one knit-garment reel; and one Fisher 20th 
Century knitting machine. 

1 20 1,120 3elted to shafting driving three Merrow machines; 22 seamers; 16 Dewees 
trimmers; two lace machines; two neck markers; 10 Singer button-hole 
stitchers; eight button sewers; five tackers; seven button-staying ma 
chines; three tuckers; and 41 miscellaneous sewing machines. 

1 20 1,120 Belted to line shaft driving three collarette machines; 22 finishers; two 
double-seating machines; one binder; one finisher; four button-hole 
stitchers; two button sewers; one strapper; two hangers; two trimmers; 
14 Merrow machines; nine cuff sewers; one eyelet machine; two rib 
cutters; four cover seamers; and 35 Union Special seamers. 





1 20 1,120 3elted to shafting driving three washing and bleaching machines; one du- 
plex plunger pump; and one four-inch centrifugal pump. 

1 20 1,120 3elted to shafting driving four seven-foot dye tubs; one three-foot dye tub; 
and three 40-inch extractors. 

1 50 850 Belted to an American No. 90 steel-plate fan. 

1 3 1,120 | Belted to shafting driving machine-shop equipment. 


























Knitting mill manufacturing a high grade of men’s union suits. Average output 100 dozen garments per 
day. Thirty-five people are employed. ¥ 
Total connected horsepower, 15. Number of motors, 2. Average kilowatt-hours per month, 1,493. 


Kilowatt-hour consumption for 11 months: 


MonTH KILOWATT-HOURS MontTH KILOWATT-HOURS MontTH KILOWATT-HOUR 
SDV cdccnvunnsesnd woxeeM 1,722 April ..... ina bales ha tentey een Ree ee re 1,091 
RED Siiacirig iri lodcaie ahh Vico "Se wkeweis lewdeheddete eRe RE avnc0tceibewesewns 1,609 
I cvcaipusne eunene CE NE Siveteudwdiewn eeeenesacen RE SE axvaddvcncsak Kousovens 1,358 
RN cn daceiunieneauans Kee. BU éianeervavierne waaeatane an 1,263 


Load-factor, 18 per cent. 
The electrical energy consumption per 1,000 garments manufactured is 50 kilowatt-hours. 
Motor INSTALLATION. 
The following is a list of the motors installed with their respective drives. The supply source is three-phase 
60 cycles, 220 volts. Motors are of the squirrel-cage induction tpye. 








Horse- Speed si 
7 No _| power. | RPM. | _ Application. ae 
1 10 1,120 Belted to a 32-foot shaft, six hangers, and two countershafts driving 16 Staf- 


99 


ford & Holt circular knitting machines, varying in size from 13 to 22 
inches in diameter; one George W. Payne 48-spindle winder; and one 
small double emery wheel. 

1 5 1,120 Belted to two 32-foot shafts, 442 revolutions per minute, driving 28 small 
machines (sewing machines, sitchers, seamers, etc.) made by Singer, 
Metropolitan and Union Companies. 
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f sliver are fed between sets of 
rolls and are drawn out into 
sliver approximately equal in 
fed into the 


ends ¢ 
drawing 

le 
sliver 


ions to the 


frst twist given the yarn is on 
Sliver from the drawing 
to the slubbers, which 
juipped with drawing rolls and 
les, upon which bobbins are revolved, 
the drawn and slightly twisted 
The slubbing, which is the name 
stock as it leaves these machines, 
taken to the roving frames, where 
further drawn out, twisted and 
n bobbins. The yarn then usually 

) intermediate and fine 
machines supple- 


lubbers. 


passes 


frames 


these simply 





Sewing Machines 


iting the drawing and twisting proc- 
ses previously given the yarn. 
rhe final preparatory process is spin- 
¢. On the spinning frames the yarn 
till further drawn out and given its 
twist. accom- 
From 


Spinning is either 
mule or ring frames. 


pinning room the yarn is taken to 


! ed by 


‘nitting machines. 


Motor Applications. 


the spinning departments motor ap- 
tions have become standardized and 
met not differ 
erlally from those found in the aver- 
cotton mill. Pickers should be locat- 

n a room surrounded with fire walls 
ing self-closing steel doors and fitted 

h fire hose and automatic sprinkler 
tem. Relative to the machines, the 
ner with its auto-apron feed and three- 
led beater running at 1,000 revolu- 
ns per minute, the breaker pickers with 
their two-bladed beaters running at 1,100 
evolutions per minute, the intermediates 


Sonditions to be do 
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with their two-bladed steel beaters and 
the finisher pickers with their three-blad- 
ed pin beaters are all best driven by in- 
dividual motors suspended from the ceil- 
ing. The motors are thus out of danger 
from broom handles in the hands of care- 
All the benefits due to 
sub-division of power, localizing shut 
downs and eliminating line-shaft fric- 
tion are realized with this drive. 

Belt maintenance is a considerable item 
with this drive and maximum production 
is just out of reach due to belt slippage. 
Motor starting boxes should be placed 
on side walls nearby. Some pickers are 
driven by motors placed under the apron 
and some by motors placed on “A” brack- 
et attached above the picker frame. These 


less operatives. 








Driven by Motor. 


drives are open to objections mentioned 
and the motors are liable to be damaged 
by carelessness on the part of operatives. 

The direct-connected individual-motor 
picker drive, with rotating part of mo- 
tor on extension of beater shaft gives 
maximum production, since all slipping 
is eliminated and it does away with the 
cost of belt maintenance. In this drive 
the motor frame is attached by a bracket 
to picker frame and the rotating part 
has no bearings other than those of the 
beater shaft. 

Cards, combs, sliver and ribbon-lap ma- 
chines are either shut down for grind- 
ing or cleaning part of the time or take 
very little power, and their drive is 
smooth and jerkless. Here group drive 
has proven most economical, since the 
motor need only be large enough to han- 
dle machines actually running at one time. 
If individual motors were used, each 
would have to be large enough to run its 
machine and the total power of all mo- 
tors would be greatly in excess of the 
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power required for a group driving. 

The individual drive would also be ex- 
pensive as compared to the group drive 
since cost per horsepower of motor is 
less in large sizes. 

The four-frame drive is unquestionably 
one of the cheapest and it is believed by 
many to be the best for slubbers, inter- 
mediate, fly and spinning frames. This 
drive as applied to spinning frames con- 
sists usually of a ceiling-suspended motor 
with four pulleys on its shafts which 
drive four spinning frames below by 
means of belts. Every machine has its 
tight and loose pulleys and it is operated 
as the operator has been in the habit of 
doing. Push buttons for shutting down 
the motor can he located where desired. 

Four-frame-drive motors should have 
extra heavy shafts and long bearings, 
the former to prevent the shaft from 
bending and the latter to make bearings 
last long. All bearings should have two 
oil rings, large oil wells and sight-feed 
oil gauges placed in full view. Motors 
should have tapped holes on either side 
for oil gauges and those not desired can 
be plugged. At the present time one will 
see the old group system with long line 
shafts frequently used for drawing and 
mule spinning, but new mills will follow 
the latest practice. 

Fly frames and ring-spinning frames 
are frequently driven by a direct-con- 
nected motor with satisfaction, but some 
connection should be provided which will 
admit of changing the speed should a 
different length of staple be used. 

Bending or improper humidity may 
make a frame require twice its ordinary 
driving power to start it. For this rea- 
son starting a number of motors at the 
same time is not always advisable. In- 
dividual compensators are sometimes used 
for starting, but a cheaper way is to use 
one compensator to start all motors in 
a room, the connection being arranged 
so that only those loads can be started 
at one time which cannot overtax the 
motor. 

Unless a piece of fabric is run or 
pricked on to the needles, as is the case 
in the running on of a top or end of 
glove, the flat machine must always be 
set up on a plain rib, even though tuck 
rib or circular plain work is desired. For 
this purpose a set-up comb is provided 
and the first operation is to make a half 
round and then push the wires of the 
set-up comb through the loops, threaded 
in the wire and attach the weight. Next 
put on take-up spring and set the cams 
for desired class of work. 

There are three common methods of 
applying the electric motors to knitting 
machines, the choice of which must be 
largely determined by local conditions. 
In some cases each room or division of 
the factory may be driven by a single 
motor retaining the old shafts and belts. 
This offers an easy solution to the prob- 
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lem of converting an old mill to electric 
drive. Since each floor or department is, 
by this means, operated as a unit, produc- 
tion may be regulated to good advantage. 

The second method is to sub-divide the 
floors into groups driven by motors of 
from one to ten horsepower depending 
on the size of the cylinders and the num- 
ber of machines in each section. These 
divisions are very natural ones as a rule 
since for underwear sleevers from 10 to 
50 machines are usually connected by 
light belts to a common shaft mounted 
on the floor or ceiling and for heavy 
underwear machines with cylinder from 
12 to 28 inches two or more are mounted 
on a table with a common shaft. It is 
a simple matter to connect the motor 
directly to this shaft; gears. chains or 
belts are used to transmit the power, 
the choice between the three being a 
matter of individual preference as each 
has certain advantages. In using steel 
or cast-iron gears it is well to use a 
pitch-line speed less than 1,100 feet per 
minute on account of the vibration and 
noise attendant on high-speed operation. 

[he third method is to place a motor 
of fractional horsepower on each ma 
chine. In reality this is the ideal meth- 
od, as each machine is independent of 
every other, and all the advantages of 
the small group are furthér accentuated. 
As in other industries, individual drive is 
the latest development and productive of 
the best results. 

Any of the three methods discussed is 
of course applicable to the drive of rib- 
bers or circular knitting machines if the 
motor be properly selected for the work 
to be done. 

One of the chief troubles experienced 
with knit goods consists of small holes 
or “birds-eyes” which are generally at- 
tributed to the derangement of the set- 
ting of the dial, tucking or other cam. 
After the cams have been properly ad- 
justed they may be displaced by jarring or 
jerking of the machine, which will cause 
the work to run badly. A slipping belt 
is a splendid means for throwing the 
cams out of adjustment. 

The breakage of needles is dependent 
to a certain degree upon the condition and 
quality of the yarn, but a regular speed 
will undoubtedly increase the chances of 
the needle to care for uneven yarns 
whether using spring or latch needles. 
In one small mill a saving of $2.00 a day 
has been realized in the breakage of 
needles alone since the installation of 
motor drive, using exactly the same kind 
of yarn as before. While a small item, 
yet the care of needles 1s one of the de- 
tails that go to make profits for the busi- 
ness 

Some hosiery manufacturers claim that, 
due to the more regular speed of the in- 
dividually driven frames, they may be 
speeded up several courses faster than 
if belt driven. This is very desirable if 
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it can be done without detriment to the 
increase production is a 
direct increase on the profits of the busi- 
All these motors may be equipped 
with oil switches so that they may be 


Thus the knitter is not required 
to perform any new operations. 
Winders, knitting machines, pipe turn- 


chines require such a small amount of 
power and are so steady in their power 
requirements that every class can be sat- 
isfactorily group driven. 
end of a row of knitting machines there 
is located a latch-knitting machine. 
installation that may be considered typical 
of this practice is in a large western knit- 


Usually at the 


ting mill where a 20-horsepower motor 
drives 81 knitting machines, 11 to 2: 
capacity; 10-horsepower motor drives 37 


machines, including a 26-inch latch knit- 
ting machine, and a 15-horse-power mo- 
tor drives 21, 40-spindle winders and an 


years without any appreciable power trou- 


Many of the small knit- 
ting mills, and in fact some of consider- 
able size, do not handle their own dyeing 
and finishing, but send their entire pro- 
duction to outside dye houses, or else 
The process of raw- 
stock dyeing has been improved in many 


use colored stock. 


grades of material, yarn colored either in 
stock can be used 
successfully for manufacturing the major- 


Group drive usually is employed in dye 
Some of the machines being 
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shut down a large part of the time and 
many of them require only a small amount 
of power, group drive is the cheapest 
here since motor capacity need not equal 
the total power requirements of the room 
or department. While alternating-current 
constant-speed motors are frequently 
used, variable-speed motors can be used 
where dyeing is done at varying speeds, 

Cutting Machines. These machines are 
often driven by individual motors with 
great satisfaction, but the Weyburn type 
is well suited to 12-group drives from a 
two-horsepower motor. 


Sewing Machines, Winders, Presses 
Etc. All the auxiliary machines in the 


knitting mill may be as readily driven 
with motors as the knitting machines 





Napping Machines Driven by 25-Horsepower Motor. 


themselves. An attractive drive 
ing machines is to have a motor 


table, carrying from 5 to 40 machines 
belted to a common shait. The metliods 

of mounting the motor are various 

+2 

White Way for Yonkers. 
Contracts have been closed with the 
Yonkers (N. Y.) Electric Light & 
Power Company and all arrangements 
made for the erection and connection 
of 150 ornamental iron lampposts for 
street lighting in the City of Yonkers. 
When the new posts are installed the 
city beyond Spuyten Duyvil wil! have 
a lighting system as elaborate and ef- 
fective as any community of its size 


in the country, according to W. 1 
Morrison, manager of the Bronx and 
Yonkers districts. 

Each post will be equipped with 
four 60-watt and one 100-watt tungsten 
lamps. The posts will be erected on 
each side of the streets radiating from 
Getty Square. 
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Commercial Practice 
Management, Rates, New Business 
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Rates for Los Angeles. 
residents of An- 
given a reduction 
in force, this 
be from 6.5 cents to 6 
kilowatt-hour. The 
for 11 kilo- 
any 


1 the Los 


are to be 


tric rates now 


each 
rate 1s 65 cents 


irs or less consumed in 


nt 
ing is the new schedule: 
first 100 kilowatt-hours consumed 
ynth, 6 cents per kilowatt-hour. 
next 150 kilowatt-hours consumed 
month, 5.75 cents per kilowatt-hour. 
next 250 kilowatt-hours consumed 
1onth, 5.25 cents per kilowatt hour. 
next 500 kilowatt-hours consumed 
month, 4.5 cents per kilowatt hour. 
next 1,000 kilowatt-hours con- 
yne month, 3.5 cents per kilowatt- 
1,000 kilowatt-hours con- 
2.6 cents per kilowatt- 


y ext 
one month, 


3.000 kilowatt-hours consumed in 
h, 2.3 cents per kilowatt-hour. 


Power Schedule. 


e first 100 kilowatt-hours consumed 
month, 5 cents per kilowatt-hour. 
the next 200 kilowatt-hours consumed 
. 4.5 cents per kilowatt-hour. 
200 kilowatt-hours consumed 
. 4 cents per kilowatt hour. 
500 kilowatt-hours consumed 
3 cents per kilowatt-hour. 
next 500 kilowatt-hours consumed 
nonth, 2.5 cents per kilowatt-hour. 
>» next 500 kilowatt-hours consumed 
month, 2 cents per kilowatt-hour. 
e next 1,000 kilowatt-hours consumed 
month, 1.8 cents per kilowatt-hour. 
3,000 kilowatt-hours consumed in 
nth, 1.2 cents per kilowatt-hour. 


electric current for 
under the foregoing 
cents per 
will 


furnishing 
purposes 
ule a charge of 35 
per horsepower installed 
de, providing that the minimum 
shall not be less than $1.00 per 


~_>--> 
Serving Outlying Lumber Mills. 
ral stations in the hardwood sec- 
Valley are giving par- 
new 


the Ohio 
attention at present to a 
ter of consumer who is steadily 
the wholesale 
The 
manufacturing, 


ore important, 
id lumberman. typical 
does no merely 
lumber drawn in from 


It has been 


lling the 
nills in his territory. 
however, that a profitable class 
‘an be developed in remanufac- 
this lumber to the end of better- 
eliminating defects, 
the character of 
too great loss of 


e grade by 
as will improve 
nber without 
ial. It was recently reported that 
erman made $50 on a car of wal- 
The 
ment consists of a ripsaw and a 
Saw, 


putting it through the saws. 


ss-cut belt-connected to a mo- 


tor of about 10-horsepower capacity. 
While 
particularly 
the 
cially 
this condition can be 


installations are not 
important, the 
aggregate is worth having, 
needs of a lumberman in 


by the 


individual 
business in 
espe- 
as the 
met only 
central-station service. 
+> 


use of 


House Organ for Toronto Com- 
pany. 


rapidly growing of cen- 


house 


list 
issuing 
added the To- 
Company., Ltd., 
Electric 
made its 
the 


To the 
tral-station companies 
now been 
ronto Electric Light 
of Toronto, Canada, 
Magazine 
the 


organs has 


whose 


Service has just 


appearance. In words of ed- 
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Cover Design of Toronto Company’s New 
House Organ. 


launches this 


closer, 


itor, the company mag- 
medium of 
more intimate communica- 
tion the great and To- 
ronto public and through it hopes to 
keep the public somewhat informed of 
the latest developments in the prac- 
tical applications of electrical science.” 

If the initial number may be consid- 
ered as a sample of those that are to 
the success of the publication 
It is replete with inter- 
esting and matter pertain- 
to the supply of electric service 
physical appearance, as 
bears the imprint of an 
experienced hand. The accompany- 
illustration is a reproduction of 
cover design of the current issue. 


azine “as a more 
direct and 


with growing 


follow, 
is assured. 
instructive 
ing 
and in well 
as editorially, 


ing 
the 
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Progress in a Small Central Sta- 
tion. 

A city in Ohio of 
maintained a lighting plant which 
progressive 


12,000 people 
was 
and 
sta- 
this 


considered to be as 
modern as the average central 
tion; however, a year ago 
company was purchased by some 
who seemed to know more about 
tral-station work than the average 
tral-station man and in one year have 
increased the load 50 per cent, or in 
other words, the new management has 
added to its lines half as much as 

20 years under the old methods 


about 
men 
cen- 
cen- 


it took 2 
and management to acquire. 

This ought to be interesting 
to any live central-station man. There 
seemed to be two prevailing ideas ex- 
this new busi- 


very 


isting in the minds of 
ness-getting department. 

First, there was no sound economic 
reason why anyone using electric lights 
or power within a radius of five miles 

them. Second, 
built within the 
reach of their lines should be erected 
without being wired. They seem to 
base their beliefs upon purely economic 
and they ready at all 
times to justify their Armed 
with the faith which they have in these 
principles, they were able to land a 
large amount of business which they 
otherwise never would have attempted 
if they had not had this firm belief 
that they were the largest manufactur- 
ers of current in that section, and that 
should be able to sell to anyone 
than they made. 

The new-business department con- 
sisted of a manager and three solicitors. 
The town was divided into six sections; 
the business district comprised three 
sections and the residence section three 
the purpose of this being to 
give each solicitor one residence and 
one business district, in order to make 
comparable the work of each solicitor, 
so far as the results were concerned. 

A house-to-house canvass was made 
and a record taken of every building 
in the city, this record being made 
upon cards which were divided into 
different classes representing live pros- 
pects, possible prospects, etc., down to 
those upon which it seemed useless to 
waste any time. 

In order to take care of the combined 
efforts of each man, the first ten days 


should not buy from 


that no new house 


reasons stand 


beliefs. 


they 


using less 


sections; 







































































devoted to adver- 
the ap- 
districts. 


month 
soliciting 
pliances in the 
From the 10th to the 20th of the month 
for house 

From the 


in the were 


tising and sale of 


residence 
advertising and soliciting 
wiring was specialized upon. 
20th to the 30th advertising and sign 
work. 

In the mind of the management this 
united effort seemed to work out better 
than miscellaneous solicitation. As an 
example the manager stated that be- 
fore they took over the plant, only 
three toasters were sold, while during 
the first ten days of the month upon 
which they concentrated their efforts, 
30 They stated 


, 


that they put out irons upon 30 days’ 


toasters were sold. 
trial, and a careful record showed that 
90 per cent of those put out were sold. 

Their records show that 80 per cent 
of the houses being put up in the city 
are being wired, and that while a year 
ago there were no electric signs, they 
now have close to 50, with an income 
of over $300 per month from the signs 
alone. This company also has a con- 
tract which they call their flat-rate con- 


tract for window lighting and sign 
work. After a careful record they 
claim that this circuit net them 6.66 
cents per kilowatt-hour. 


No one visiting this station can help 
but that 
getic men pushing the selling of cur- 


realize they are live, ener- 
rent, and the housewife as well as the 
realizes the advantages 
the of 
equipment. The manager 
that he convinced that it 
good policy for the central 


to sell appliances, but that he believed 


business 
to 
tric 


man 


be derived from use elec- 
stated 
was was a 


stations 


it was poor merchandising to sell them 
for less than the regular prices asked 
by other dealers; as he was awake to 
the fact that of all 
electrical dealers was a big asset. 


the co-operation 


This company also co-operates with 
the contractors and is glad to turn over 
gratis to the contractor, any business 
which comes to it for house wiring, 
giving the preference to any contractor 
whom the builder seemed to favor. 


Electric Pumping in Stockton, 
California. 

Owing to the water level being so 
near the surface, in San Joaquin 
County, California (in which Stockton 
is located), it has been found very 
cheap to raise the water and use it 
for irrigation by means of electrically 
operated pumps. As a result of this 


more than 300 pumping plants driven 
by electric motors have been installed 
All of this 

the 
Com- 


in the adjacent territory. 


business has been secured by 


Western & Electric 
Since the first of the year this 


States Gas 
pany. 
company has gained 2,249 horsepower 


in power business. 
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Introducing Central-Station Power 
at the Quarries of Bedford, Ind. 
A very successful campaign for addi- 

tional day load has been carried on for 

the two years by the Southern 

Indiana Power Company, Bedford, Ind., 

which resulted in adding approximate- 

5,500 horsepower to the load. 

The town of Bedford is surrounded 

by a large number of quarries where 

the well-known Bedford stone, a kind 
of limestone, is quarried in large quan- 

Until the 

campaign, 


past 


ly 


tities for building purposes. 
central station began its 
practically all of the quarries and the 
mills for finishing the stone, were op- 
erated either directly from steam en- 
gines or by isolated electric plants. 
The quarries were the first to be at- 
tacked. The main application here con- 
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stone is dressed. These mills are most. 
ly located in the town of Bedford, the 
stone being hauled from the quarries 
by rail. 

The executives of the central station 
made a personal canvass of the mills 
and succeeded in interesting the major- 


ity in central-station power. In places 


where isolated plants were abandoned, 
alternating-current motors were substi- 
tuted as far as possible for the origi- 
nal direct-current machines some 
cases, however, direct current » ef- 
erable, especially for operatir he 
cranes in certain mills. These nes 
developed very heavy peak loads and 
in order to take care of them all 
motor-generator sets, having slip-ring 
alternating-current motors and AVY 


flywheels were installed; these sets 





— 


fee 





a 


RE omy ats 





Electric Channelers 


sisted of channelers which cut out 
the stone. These channelers move 
along tracks, which rest on top of the 
stone to be quarried, and cut deep 
grooves on either side. When steam 
driven, they must carry coal around 


with them; they must be supplied, with 
considerable difficulty, with satisfactory 


water, and they require the services 
of two men, one to operate the chan- 
neler and the other to fire the boiler 


and take care of the engine. Since mo- 
tor drive eliminated the coal and water 
problem and rendered the services of 
one man unnecessary, the change-over 
was accomplished without much diffi- 
culty after the power campaign was 
in systematic operation. Slip-ring in- 
duction motors, which permit operation 
at various speeds, are used for driving 
the channelers. 

After having disposed of the quar- 
ries, the central next directed 
its efforts against the mills where the 


station 





in Stone Quarry. 


permit the flywheel to carry the peak, 
thus reducing the fluctuations in the 
demand for power. 

At the present time, 80 per cent of 





all Bedford quarries and stone mills 
are being served with the Southern 
Indiana Power Company’s powe! 
SS 
Zinc Mine Buys Power. 
The Interstate Light & Power Company, 
a Byllesby concern, located at Galena, Ill, 
recently closed a contract covering 310 
horsepower in motors with th Mineral 
Point Zinc Company for the Black Jack 
Mine, located a short distance south of 
the city. Preparations are under way for 
serving the mine. The great majority of 
the power needs of the zinc and lead 
mines in this territory are served by the 
Interstate Company. Mining ictivities 
which were temporarily affected by the 


tariff measures are resuming normal con- 
ditions and several new mines are being 
opened up. 
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Efficiency of a Small Hydroelectric 
Plant. 


The following data were taken from 
the report of a test of a small hydro- 
electric plant furnishing power for the 
lighting load of several 

The plant is 

300 feet 
and includes two 33- 
ecial McCormick horizintal 
s running at 160 revolution per 

rated at appromimately 117 
ower under a head of 13 feet, 
0-kilowatt, 250-volt, compound+- 
direct-current generator driven 

revolutions per minute. The 

re set in an open pit with 
extending into the power sta- 
nected to the generator by an 
The speed 


and motor 
a rolling mill. 


about 


on a river 


mill 


rope drive. 
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the station voltmeter, and a mill-volt- 
meter with its shunt in the line inside 
that of the station ammeter was used 
to obtain the current. The magneto 
was belted to the end of the generator 
shaft. 

The mode of operation in the test 
was as follows: Two men as- 
signed to the current meter, a third 
man read the electrical instruments 
and the gages in the head and tail 
races, readings being made every 20 
minutes. The loss of power in the 
rope drive which was practically con- 
stant, as the speed did not vary, and 
the power used by the governor were 
not determined but charged against the 
turbine. ‘ 

The main results of 
shown in the following table: 


were 


the test are 
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Load Curve for 24-Hour Run. 


control of a belt- 
governor. The tail 
feet deep under the 


n is under 
Lombard 
about 11 

es, and 


of three 


slopes upward to a 
feet at angle 
measurements being 
the water 
conditions. The avail- 
12.5 feet. There 
heavy arc-light load at night, as 
operation 24 hours a 


an 
degrees, 
the 
normal 


from surface of 


head is about 
ill is in 

’ 
test was made, showing 
for 
lhe quantity of water discharged 


{-hour 


ad curve 


an average day’s 
he turbines was measured by the 
ty-area method, and the velocity 
was determined by the use of 
y current meter, the readings 
made by the integration method. 
ead of water was measured by 
of fixed rod gages secured to 
the head and tail races. 
ty measurements were made in 

race at a station about 45 feet 
the dam. The output of the 
itor was measured by means of 
table voltmeter and ammeter, and 
peed determined by a magneto 
voltmeter. The voltmeter was 
cted to the same terminals as 


ies of 


Water used by the turbines (c.f.p.s.)....101 
Head On turbines... ..cccccccccece 14.06 feer 


161 horsepower 


Input to generator 72.4 kilowatts 
Output of turbines.......... 97 horsepower 
Output of generator.......... 62.9 kilowatts 
Speed of generator. .607 revolutions per min. 
Efficiency of generator 87 per cent 
Efficiency of turbine 60.1 per cent 

The load curve can hardly be-taken 
load curve since the 
heavy work which 
occur at different times on 
Reference to the load and 
discharge curves that a con- 
siderable part of the run is comprised 
loads, resulting in a lower 
average efficiency than would have 
been obtained by a constant load of 


as an average 


peaks depend on 
might 
other days. 


shows 


of low 


the same average value observed dur- 
ing the test. Computations based on 
an average of two taken 
from the 24-hour run under fairly con- 
stant conditions gave a_ turbine 
eficiency of 78.5 per cent, comparing 
favorably with the results obtained in 
the manufacturer’s tests. 


readings 


->-s> 


Springfied Rates Reduced. 
The United Electric Light Company 
of Springfield, Mass., has announced a 
reduction in the maximum lighting rate 
to 9 cents per kilowatt-hour, effective 
July 1. 
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System for Compiling Vehicle 
Data. 


In order to be able to talk intelli- 
gently to customers relative to the 
service that can be expected from an 
electric vehicle and also in order to 
make comparisons between the main- 
tenance costs of electric with other 
vehicles, it is necessary to have accu- 
rate data, preferably from actual in- 
stallations. 

The Automobile Bureau of the New 
York Edison Company, maintains a 
file of electric-vehicle cost and oper- 
ating data for the use and guidance 


4.310 





No. of Vehs. /o 

Ravng 4000 /é¢ 
No. and Type of Plates GPV Ende 
IF x3 Solid 


Dept. Store Service 
Mate aAer 

Battery, No. Calle #2 

Tires, Front J# x3 Sosa fee 





Your of 


No 300 éeye PERFORMANCE PER TRUCK 





er Annem | Par Meme 


Pe Ow oo 
Miles run 
Total Kwh weed 
Days weed 
Work days out of communion 
Number of tops 
Number of stope 
Number of parcels delivered 
Total wt. of loads 





EXPENSE PER TRUCK 





Operating Conte 
1 Runmng Repairs 
2. Lubricants 
3 Elect @  €. Kwh 

4 Garage (rent, attendance 

5. Sundries 

6 Dever 


Total 


Mamntenance Costs 
7 Battery Renewals 
8 Tire Renewals 
9 Overhaut 
0 Panting and body work 


Total 











L_ |} | | 
Data Card Used by New York Edison 
Company. 





of prospective users, and a very elab- 
system is maintained to keep 
this data as accurate as_ possible. 
Forms, one of which is reproduced 
herewith, are used, which provide for 
keeping yearly, monthly and daily rec- 
ords as well as figures per mile and 
per ton-mile. Similar sheets on a 
larger scale are sent to vehicle users, 
and after a suitable interval the data 
recorded upon them are transferred to 
the office file. 

SS 
Central-Station Service for Steam- 
Engine Plant. 

The Minneapolis General Electric Com- 
pany recently closed a contract with the 
Minneapolis Steel & Machinery Company 
covering 1,066 horsepower at present and 
ultimately 1,500 horsepower. <A _ period 
of ten years is specified in the contract. 
The machinery concern has been operat- 
ing its private plant for 20 years. One 

of its products is steam engines. 


orate 





ELECTRICAL REVIEW 


TWH 


COMMON-SENSE METHODS OF 
MAKING WIRING CALCULA: 
TIONS. 

By N. V. Dunne. 
For calculating direct-current, 
the 


two- 


wire circuits following formula is 
sed 
| 2xIxL+E; 

where E is the ef in volts in the cir- 
uit, J the current in amperes in the cir- 
. the length one way or single dis- 
the circuit in and A the 
oss-section of the conductor in circular 

Other forms of the formula 

I 22x Ix L+A4; 

XL); L- E--(22</) 
What wire should be 
branch of Fig. 1? 
drop to the remotest lamp is 
10 incandescent 
Distance 
to 


r 


uit, J 
tance ot feet, 


are: 


size 
ised the circuit 
All 


1 volt 


wable 


Load consists of 


lamps each taking 0.5 


ampere. 


starting circuit load 


15 


point of 
feet 
Substituting in the formula, 
22 X 5 X 45 
cular mils 
the table of carrying 
pacities from the National Electrical Code 
the standard size of wire next 
$950 circular mils is to 


6,530 


4950 cir- 


Referring to ca- 
Table 1), 
than 
12, 
mils. 


reer 
e Ni 


ircular 


seen 
of 
rubber 


which has an 
No, 12 
oncealed work) 
the table, 17 
readily the 


area 
wire, insu- 
lated (for « safely carries, 


ven in hence 


21 


amperes ; 


will carry 5 amperes of the 


ircuit in question 
Example. What size of wire should be 
used for the 


The t 


imperes 


220-volt motor main of Fig 
ital load 114 40, 154 
\llowable drop is 5 per cent, 
to the last Distance 


center is 120 feet. 


is or 


or 11 volts 


load 


motor 


Substitute in the formula 
E = 22 X 154 
36,960 circular mils. 
to table of 


t wire, 


120 + 11 
Re ferring 
No 


ot 52,630 


carrying capaci- 
which has a cross-section 
found to be 
wire; it 


ties, 
circular mils, is 
largest standard 
would keep the drop within the 11 volts 
But a No. 4 


has a safe 


the next size 


allowed wire rubber-cov- 
ered wire carrying capacity of 
but The circuit under con- 


sideration carries 154 amperes; 


65 amperes. 
hence, the 
smallest rubber-covered wire (Code rules) 


that can be safely used is a No. 000, which 


AND WESTERN 


WY WOO 
~ MQ GY 


WSS a S - DBDS.—TEG®E& a 


——_—_—__—_— 


has a safe amperes. No 
00, which safely carries 150 amperes, could 
used if the 
spector would pass it. 

to 


capacity of 177 


be probably safely wiring in- 


Branch leads motors must have 
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tp 
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if there are any, that are connected across 
the outside wires. 
the total current. The calculation is then 
made in the same way 
wire circuit. The 


The sum is taken as 


as for 


neutral 


any two- 


wire is dis- 











Allowable drop =] Volt 
Fig. 


per cent in excess 
current ratings of the 
motors (National Electrical 
Code). With a main serving several 
motors the 


capacity 25 
full-load 
they 


carrying 
of the 


serve 


25 per cent excess capacity is 
not required. 

of three-wire, direct- 
current circuits are made in essentially 
the manner as_ those direct- 
current circuits. a bal- 


2. Calculations 


for 


With 


same 
two-wire 


——s) 





1.—Arrangement of Branch Lighting Circuit. 


regarded in the calculation as it is as- 
sumed that it carries The 
neutral is always made the same size as 
the outside wires in interior wiring 

The drop in voltage E the forego- 
ing formulas is the drop in the outsid 


no current 
in 


wires and is two times the drop to each 
between neutral and outsid 
Two-wire branch circuits feedin; 


receiver 
wires. 


from three-wire mains or feeders 





MAIN 


Va 
N 





[54 Amp] 











Allowable drap-5%-.05X 22011 Volts 








30 FP Motor 
114 Amp 


Fig. 2.—Motor Mains. 


no current flows 
neutral wire, and in practice the 
should be very nearly balanced; 
in making wiring calculations it is usally 
assumed that they unless 
is obviously great unbalance. The 
first step is to ascertain the current that 
the This 
practice adding together 


anced three-wire circuit, 
the 
circuits 


in 


are balanced 


there 


will flow in outside wires. is 
obtained in by 


einen a 
[80 ].---» 80 Amp 


computed in the same manner as for 
two-wire circuit. 

Example. What size should 
used for the three-wire mains of Fig. 3? 
Allowable drop is 3 volts and the distance 
to the load center is 40 feet. The circuit 
is loaded with two groups receivers 
each taking 60 amperes, connected be- 
tween the neutral and the outside wires, 


any 


wire be 


of 


- 40-3 Volts- 





OAmp 





<---80Amp 








Fig. 3.—Three-Wire Mains. 


the currents taken by all of the receivers 
between the neutral and the 
outside wires and dividing the sum by 
2. (See Fig. 3.) Then to this value are 
added the currents taken by receivers, 


connected 


and one group of receivers taking 20 am- 
peres connected across the outside wires. 

Solution. Load = [(60 + 60) + 2] t+ 
20=80 amperes. Substituting in the 


formula: 





June 14, 1913 


99] |--E=22 X80 X 40+-3 = 23,470 
circular mils. 

Referring to table of carrying capaci- 
ties from the National Electrical Code. 
93.470 circular mils is seen to correspond 
most nearly to No. 6 wire, which has a 
‘tion of 26,250 circular mils. This 
wire would satisfy the voltage- 
uirement; but, for concealed wir- 
ber-covered wire must be used, 
ber-covered No. 6 has a safe car- 
ipacity of but 46 amperes. The 


cross-sec 
size 
drop re¢ 
ing, 
and rul 


rying 
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considered, give approximate results, but 
experience has shown them to be quite 
accurate enough for many wiring calcu- 
lations. The results from these approxi- 
mate formulas are usually subject to less 
error than other factors entering in to or- 
dinary wiring calculations. The results 
from the Mershon diagram method 
which will be described later are quite 
accurate. 

4. Large conductors should not be 
used for alternating-current circuits. If 





220 Volts 





Allowable drop=4 Volts 


inglePhase Mains 


Lapin and Moté 
Load IOkw 
Power factor 85 % 


Fig. 4.—Single-Phase Circuit. 


amperes. 
wire, 


circuit is 80 
re, with rubber-insulated 
should be used, which will safely 
90 amperes. The neutral wire is 
he same size as the outside wires. 
osed wiring with slow-burning or 
insulation, three No. 4 
safely carries 92 


in the 


herproof 
each of 
es, could be used. 
Alternating-Current Circuits. 
calculating alternating - current 
there are certain phenomena that 


which 


conductors are too large, the skin effect 
becomes so great that but a small propor- 
tion of the total area of the conductor is 
effective. Some engineers will use no 
conductor larger than 300,000 
mils for interior wiring; but 700,000-cir- 
cular-mil conductors can be used econom- 
ically for interior work if they are made 
up on a fiber core. As a general propo- 
sition, conductors larger than 700,000 cir- 
cular mils are very difficult to install. If, 
for instance, a carrying capacity equiva- 


circular 





220 Volts 





Allowable drop: 4 Volts 





220 Volts 
————O 














..--Two-Phase Mains 


Fig. 5.—Arrangement of Two-Phase Circuit. 


considered that do not exist with 
‘urrent circuits. Among these are 
of power-factor and of induc- 
reactance. Where circuits are 
these effects need not always be 


Herts 


ered, but where circuits are long 
may be of considerable consequence. 
rostatic capacity seldom need be con- 
with circuits operating at the 

s discussed in this article; namely, 

es below 2,200 volts. Skin effect 


_----ThreePhase Mains 


lent to 800,000 circular mils is required, 
use two 400,000-circular-mil conductors 
in parallel or a similar equivalent arrange- 
ment. 

5. The power-factor of the load, appa- 
ratus or equipment must often be known 
before alternating-current wiring calcu- 
lations can be made. If the exact power- 
factor of the load is not known or can- 
not readily be obtained, for ordinary wir- 
ing calculations it can be assumed that 


O99 


<a 





h—9 © 


- © 


220 Volts 





+—_— 





220 Volts 


220 Volts 











Allowable drop= 4 Volts 





[olele) 


LiShtin 
Le Weber 


Load-lOkn 





Fig. 6.—Three-Phase Circuit, 


is usually of so little consequence that it 
be neglected. 

There is no simple method of calcu- 
lating alternating-current circuits that 
takes into account the effects of power- 
factor and reactance, that is reasonably 
accurate under all conditions. The meth- 
ods described in following paragraphs in 
which the effect of line reactance is not 


can 


power-factors of loads will be as fol- 
lows: Incandescent lighting load, from 
100 per cent to 95 per cent; incandescent 
lighting and motors, 85 per cent; motors, 
only 80 per cent. The power-factor of the 
load, if it be other than 100 per cent, may 
affect the volts loss in the line consider- 
ably. (See examples in the following 
paragraphs. ) 
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6. Effect of line reactance. Practically 
all alternating-current circuits have some 
line reactance. The effect of reactance is 
to cause a drop in voltage somewhat sim- 
ilar to that caused by resistance. Where 
all of the wires of a circuit—two wires 
for a single-phase, four wires for a two- 
phase, and three wires for a three-phase 
circuit—are carried in the same conduit 
or where the wires are separated less than 
an inch between centers, the effect of 
line reactance may ordinarily be neglect- 
ed. Where circuit conductors are large 
and widely separated from one another 
and the circuits are long, the effect of 
inductive reactance may increase the volts 
line loss considerably over that due to 
resistance alone. Every such case should 
be investigated with the Mershon dia- 
gram. (Fig. 14.) With aerial circuits 
on pole lines, where the wires are widely 
separated, the effect of reactance is apt to 
be large. Line reactance decreases some- 
what as the size of wire decreases, and 
decreases also as the distance between 
wires decreases. (See table for calculat- 
ing drop in alternating-current lines with 
the Mershon diagram.) 

7. Line or circuit reactance with a con- 
ductor of given area can be reduced in 
two ways. One of these is to diminish 
the distance between wires. The extent 
to which this can be carried is limited 
in the case of a pole line to the least 
distance at which the wires are safe from 
swinging together in the middle of a span. 
In inside wiring, knob or cleat work, it is 
limited by the separation distances re- 
quired by the underwriters. In conduit 
work the conductors lie so close together 
that there is very little effect from induct- 
ive reactance under ordinary conditions. 
The other way of reducing reactance is 
to divide the copper into a greater num- 
ber of circuits. Voltage drop in lines 
due to inductive reactance is best dimin- 
ished by bringing the conductors closer to- 
gether. It is little affected by changing 
the size of conductor. In a following 
paragraph there is a problem _ illustrat- 
ing this, and its solution. 

8. The following method, though not 
strictly accurate, can be used for ordinary 
interior single-phase wiring where the 
power-factor of the load is nearly 100 per 
cent, as with incandescent lamps: Treat 
the circuits as if they were direct-current 
circuits, using the formula of Paragraph 
1 (See example following that para- 
graph.) If the circuits are very long and 
the wires widely separated use the method 
of Paragraph 14. 

9. Three-wire, single-phase, alternat- 
ing-current circuits can be calculated, pro- 
vided they are of moderate length, with 
the three-wire direct-current formula, of 
Paragraph 2. If the circuit is quite long 
and the wires widely separated use the 
method of Paragraph 15. Treat the cir- 
cuit as a single-phase circuit of the volt- 
age between the two outside wires of the 























































































1274 





accurate, 


in conduit or are not 


It the current is not 
found, 
/ r 


kilowatts input of 


The 


mula 


current 


{= 22x] 


where 4 


amperes, L 
one wa\ 
volts drop allowable 


Example. Load 


(See Fig. 4.) What 





used ? 





ing short branch circuits and 


ductor in circular mils, /, 


ELECTRICAL 


also 


very long 


known, it 
using this formula: 

1,000 
where, / is the current in amperes, ? 
load, EF: 
circuit, and p the power-factor of load 


EX p; 


being known, use t 


| A 


of the circuit, in feet, and /|” 


equals 10 ki 


10. This method, although not strictly 
can be safely used for comput- 


feeders 


and mains where the circuits are carried 


W here 


the circuits are of considerable length, the 
method of Paragraph 15 should be used 


must. be 


the 


the voltage of 


his for- 


is the cross-section of the con- 
the current in 


the single distance or length 


the 


lowatts ; 


voltage of circuit, 220; power-factor, 0.85; 
distance, 180 feet: allowable drop, 4 volts 
size wire should be 
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A=22I1L+V 53.5 X 180--4= 52,700 


circular 


29 
mils. 

Referring to table of carrying capaci- 
ties, the next larger standard size wire is 
mils). It safely 


No. 2 (66,370 circular 


carries 90 amperes, and so is ample for 


the 53.5 amperes of this problem. where 








the load 


ICIAN 


of the four wires, E 





where / is the current in amperes 1! 


A=227L 
A is the area of required conduc- 




















TABLE I FOR CALCULATING DROP IN ALTERNATING-CURRENT LINES WITH THE MERSHON DIAGRAM 
FREQUENCY—60 CYCLES. 
Resistance 
Volts in 1,000 
Size of Wire, Safe Carrying Feet of Line Reactance volts in 1,000 feet of line ¢ 2,000 feet of wire) for one ampere at 
B.&S Capacity—Amperes. (2,000 Feet 60 cycles per second for the distances given in inches between centers of conductors. 
Gauge and Rubber In- Other In- of Wire) for 0.5 1 2 3 5 6 9 2 18 24 
Circular Mils. sulation. sulation. One Ampere.’ Inch Inch. Inches. Inches. Inches. Inches. Inches. Inches. Inches ! Inches 
14 4,107 12 16 5.06 0.138 0.178 0.218 0.220 0.23% 0.244 0.252 0.27 0.284 
12 6,530 17 3 3.18 0.127 0.159 0.190 ).248 0.223 0.23% 0.241 0.260 273 
10 10.380 24 32 ? 00 0.116 0.148 0.180 0.199 0.265 0. K 0,221 0,249 
8 16,510 33 46 1.26 0.106 0.138 0.169 0.188 0.215 0. 0.220 0.238 0,27 
6 26,250 46 65 0.790 0.095 0.127 0.158 0.178 0.190 0.210 0.209 0.228 0.264 
1 41,740 65 92 0.498 0.085 0.117 0.149 0.167 0.180 0.190 0.199 0.217 0.24 
2 66,370 90 13 0.312 0.074 0.106 0.138 0.156 0.169 0.180 8 0.206 0.2 
l 83.690 107 156 0,248 0.068 0.101 0.132 0.151 0.164 0.174 8 0,201 
0—105,500 27 185 0.196 0.063 0.095 0.127 0.145 0.159 0.169 0.196 
2/0—133,100 150 220 0.156 0.057 0.090 0.121 0.140 0.153 0.164 0.190 0,22 9% 
3/0—167,800 177 262 0.122 0.052 0.085 0.116 0.135 0.148 0.158 0.185 0.2] 0.224) 
4/0—211,600 210 312 0.098 0.046 0.079 0.111 0.130 0.143 0.153 0.180 0.21 > 
250,000 235 250 0.085 0.075 0.106 0.125 0.139 0.148 0.175 0.20 9 
300,000 270 400 0.075 0.071 0.103 0.120 0.134 0.144 0.171 0,22 Py 
350,000 300 450 0.061 0.067 0.099 0.118 0.128 0.141 0.168 0.2 > 
400,000 330 500 0,052 0.064 0.096 0.114 0.127 0.138 0.165 0.19 ; 
500,000 390 590 0.042 0.090 0.109 0.122 0.133 0.160 0.19 ) 
600,000 450 680 0.035 0.087 0.106 0.118 0.128 0.155 0.187 >in) 
700,000 500 760 0.030 0.083 0.102 0.114 0.125 0.152 , 0.18 , 
800,000 550 840 0.026 0.080 0.099 0.112 0.122 0.148 0.162 0.18 
900,000 600 920 0.024 0.077 0.096 0.109 0.119 0.146 0.159 0.178 
1,000,000 650 1,000 0,022 0.075 0,094 0.106 0.117 0.144 0.158 0.17 rs 
The ilues in this column are really the resistances of 2,000 feet of conductor at 75 degrees Fahrenheit. 
The values in these columns are really the reactances of 2,000 feet of conductor. 
FREQUENCY—25 CYCLES 
Resistance 
Volts in 1,000 
Size of Wire, Safe Carrying Feet of Line Reactance volts in 1,000 feet of line ( 2,000 feet of wire) for one amy 
B.& 5 Capacity—Amperes. (2,000 Feet 25 cycles per second for the distances given in inches between centers of conduct 
Gauge and Rubber In- Other In- of Wire) for 0.5 2 3 5 6 9 2 18 
Circular Mils. sulation. sulation. One Ampere.’ Inch Inch. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. I s 
14 1,107 12 16 5.06 0.057 0.071 0.084 0.093 0.097 0.102 0.105 0.115 0.118 0.12¢ 
12 6,540 17 23 3.18 0.053 0.066 0.080 0.087 0.094 0.097 0.101 0.108 0.113 0.122 
10 10,380 24 32 2.00 0.049 0.062 0.075 0.083 0.088 0.092 0.096 0.104 0.110 0.117 
Ss 16,510 33 46 1.26 0.044 0.057 0.071 0.078 0.084 0.088 0.092 0,099 0.105 0.113 
8 26,250 16 65 0.790 0.040 0.053 0.066 0.074 0.079 0.084 0.087 0.095 0.100 0.108 
‘ 65 92 0.498 0.035 0.049 0.062 0,070 0.075 0.079 0.083 0.091 0.096 0.104 
4 90 131 0.312 0.031 0.044 0.057 0.065 0.071 0.075 0.078 0.086 0.092 0.09% 
l 107 156 0.248 0,028 0.042 0.055 0.063 0.068 0.073 0.076 0.083 0.089 0.097 
0 500 127 185 0.196 0.026 0.040 0.053 0.061 0.066 0.070 0.073 0.082 0.087 0.095 
2/0—133,100 150 220 0.156 0,024 0.037 0,051 0,058 0.064 0.068 0.072 0.079 0.085 0.09 
3 ‘0—167,800 177 262 0.122 0.022 0.035 0.048 0.056 0.062 0.066 0.070 0.077 0.083 0.091 
4 0—211,600 210 312 0.098 0.019 0.033 0.046 0.053 0.059 0.064 0.067 0.075 0.081 0.088 
250,000 235 250 0.085 0.031 0.044 0.051 0.058 0.062 0.065 0.073 0.079 0.086 0,092 
300,000 270 400 0.075 0.030 0.043 0.050 0.056 0.060 0.064 0.071 0.077 0.084 0,090 
350,000 300 450 0.061 0,028 0.041 0.049 0.054 0.059 0.062 0.070 0.076 0.083 0.084 
400,000 330 500 0.052 0.027 0,040 0.048 0.053 0.057 0.061 0.060 0.075 0.082 108 
500,000 390 590 0.042 0.038 0.946 0.051 0.055 0.059 0,067 0.072 0.080 0.085 
600,000 450 680 0.035 0.036 0.044 0.049 0.053 0.057 0.065 0.070 0.078 0.083 
700,000 500 760 0.030 0.035 0.042 0.048 0.052 0.056 0.063 0.069 0.077 0.08 
300,000 550 840 0.026 0.033 0.041 0.047 0.050 0.054 0.062 0.068 0.075 0.081 
900,000 600 920 0.024 0.032 0.040 0.046 0.050 0.053 0.061 0.066 0.074 0.080 
1,000,000 650 1,000 0.022 0.031 0.039 0.044 0.049 0.052 0.060 0.065 0.073 v.79 
The values in this column are really the resistances of 2,000 feet of conductor at 75 degrees Fahrenheit 
The values in these columns are really the reactances of 2,000 feet of conductor. 
three-wire system, disregarding the neu- Solution. Substituting in the formula the method of Paragraph 16 should le 
tral wire Then make the neutral wire /;—p »1.000-+E> p=10 X 1,000-+220 X 0.85 used. If the current is not known, it must 
the same size as is found for the two 33.5 amperes be found using this formula: 
outside wires Then to find the size of conductor: I= PX 1,000+- E X p X 2; 


each 


is the voltage across 
each of the two phases, P is the kilowatts 
input to load, and p the power-factor of 
The current being known 


tor, / the current in amperes in each of 


11. In the calculation of two-phase, 
four-wire, alternating-current circuits the four wires, 1 the length or single dis- 
Singje-Phase 
~~ 60-Cycle SinglePhase Supply Motor. 
195 Amp 250 Volts /AR 50}P 
$ 4° 795 Amp ain 
4 ~ 24 
Ee 
i -------------------- 600* - - ----------------- ---» 
Fig. 7.—Single-Phase Motor Load. 
where line reactance can be neglected, the tance of the circuit in feet, an the 
following method, although not strictly volts drop to be allowed in the circut 
accurate, can be safely used for comput- Example. See Fig. 5. Load equals 10 
ing short branch circuits, and also feed- kilowatts; voltage of circuit, 220; power 
ers and mains where the circuits are car- factor, 0.85; distance, 180 feet: al owable 
ried in conduit or are not very long. drop, 4 volts. What size wire should be 


used ? 


Where circuits are of considerable length, 
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here 
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Substitute in the formula: 


E X p= 10 X 500-+220 0.85—= 
26.8 amperes. 

nd the size conductor, 

L=+V 22 26.8 180 


26,500 circular mils. 
to table of carrying capaci- 
<t larger standard size wire is 
has an area of 33,100 circu- 
1 which will safely carry, with 
and with 


It will, 


ition, 54 amperes, 


lations, 77 amperes. 
th either insulation, readily 
this circuit. 


would be 


5.8 in 


amperes 
‘onductors used. 

e calculation of three-phase, 
alternating-current circuits 


reactance can be neglected, 
although not strictly accu- 
e safely used for ordinary 


lits and also for computing 
mains where the circuits are 
nduit, or are not very long 
its are of considerable length, 
should 


of Paragraph 17 be 


current is not known, it 
ind, using this formula: 
1,000 -- E X p 1.73 
580 + E X p; 
1© current in amperes in each 
wires: E the voltage between 
1e kilowatts input to load, and 
factor of the load. The cur- 


known, the wire size can be 
hus: 
ix £ 1.73.+V 197 L 
i is the area for each of the 
/ the current in each of the 


in amperes; 1 the single dis- 


length one way of the circuit in 


see 


I 


iJ] 





10 ->= 220 


the allowable volts drop in 


kilowatts ; 
power-factor, 


equals 10 


220 ; 


Le ad 
circuit, 


tance, 180 feet; allowable drop, 


Fig. 6.) What size wire 

sed? 

Substitution in the formula: 
580 X P= EX p 


0.85 ol amperes 


find the conductor size: 


V =19 X 31 180 -- 4 


26,500 circular mils. 
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would therefore be used for the circuit. 

13. Single-phase branches from three- 
phase circuits are calculated the same as 
any single-phase circuit. If the two 


branch conductors are tapped from two 


of the conductors of a three-wire, three- 





phase circuit, the voltage across the 
branch wires will be the same as _ that 
across any two of the wires of the 
three-phase circuit. If the branch is con- 
nected between one of the three wires 
and the neutral, the voltage across the 
6% /ine loss circle 
\ 5.8 % Reactance 
‘ \ 835%Resistance 
\ ' 
; 
‘ 
‘ 
/ 
r= 4 
. 
= U 
rr. v 
S 2» D 
S FS 
o 
go oS 
; cs 
S ak 
é S 
~ 
9 be. 
“ QL 
4) Rs, 
Power factor of load i 
Q6 QF 08 ag lo 1S 
Fig. 8.—Use of Mershon Diagram. 
branch wires will be 58 per cent of the 
three-phase voltage between the phase 
wires 
14. The Mershon diagram (Fig. 14) is 


recommended for the calculation of cir- 


cuits where line reactance must be con- 
sidered. Other and apparently simpler 
methods are available, but all simple 


methods are inaccurate under certain con- 
ditions, and are apt to get their user into 
trouble unless he is quite familiar with the 
principles of currents. The 
Mershon diagram does not offer a direct 
method of ascertaining drop. It is, rath- 
The distance 


alternating 


er, a cut-and-try method. 
between wires and the frequency of the 
circuit being known, a conductor of a size 
that appears to be about right is selected 
for trial. With the current flowing known, 
the volts line loss in this conductor can 




















e to the table of current car- be determined with the diagram. If the 
Peeves 066 665008066600 OOGE FO00- Qnesencenoh=« cecesenseaquece 
bo. O— “ « 
a 220 Valts 
S . ot 
9 7 —— - 7 
an ‘Wied 8 220 Volts 
-TwoPhase Mains 


Fig. 9.—Wire Size for Two-Phase Circuit. 


‘cities, the next larger standard 


ular mils. 


er 


imple in 


lls problem. 


No. 5, which has an area of 

It will safely carry, 
54 
insulations 77 


and 
It is 
for the 31 am- 
Three No. 5 wires 


insulation, amperes, 
amperes. 


size 


volts line loss in this conductor is found 
to be excessive a different size conductor 
Trials are made until a_ size 
found that 


drop within the specified limit. 


is tried. 
will bring the 
It is sel- 
that more than two trials are nec- 
The a little tedious 


conductor is 


dom 


essary. method is 
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accurate under 


See the 


but difficult. It is 


all ordinary conditions. 


not 
exam- 
ples that follow 

15. The use of the Mershon diagram 
in computing single-phase alternating-cur- 
line. reactance must 


circuits where 


be considered can best be explained by 


rent 


examples. 
Example. What 
used for the branch to the 50-horsepower, 


size wire should be 


60-cycle, 250-volt, single-phase induction 


motor of Fig. 7? The name-plate current 
rating of the motor is 195 amperes, and 
its full load power factor is 85 per cent. 
The wires are run open and separated 4 
inches. Length of circuit is 600 feet. The 
volts line loss must not exceed 6 per cent, 
or 15 volts. 
Solution. To ascertain approximately 
what size the conductor must be, use the 
simple single-phase formula: 
A-z2iL+VvV = 22 X 195 
=171,500 circular mils 


600 15 

Referring to table of current carrying 
capacities, the next larger standard size 
wire is No. 0000 (211,600 circular mils). 
This size wire would be ample if there 
were no line reactance, but as it is known 
that there is line reactance we will select 
a larger conductor and find what the volts 
loss with it will be, using the Mershon 

Try a 300,000-cireular- 
Find the resistance and 
reactance the line using the 
values from Table I for a 300,000-circular- 
mil conductor, for 60 cycles and a 4-inch 
the table, 


diagram, lig. 14 
mil conductor. 


drops in 


separation. rom resistance 


volts = 0.075 and reactance volts = 0.134. 
Resistance drop current resist~ 
ance volts distance 1,000 


600 1,000 = 8.8 volts. 


Percentage resistance drop 


195 0.075 


resistance 


drop + receiver volts = 8.8 + 250 = 3.5 


per cent. 
current 


Reactance drop reactance 


volts distance 1,000 
195 X 0.134 X 600+-1,000=15.2 volts. 
Percentage reactance drop = reactance 
drop receiver volts 15.2 250 = 5.8 


per cent. 
( Fig. 
Follow the vertical line correspond- 


Refer to the Mershon diagram 
8). 
ing to the power-factor, 0.85, upward un- 
til it intersects the smallest circle marked 
0 as illustrated in Fig. 8. From this point 
lay off horizontally the percentage re- 
sistance drop, 3. 
off 


ance drop, 5.8. 


3.5. From this last point 
vertically the percentage react- 
(See Fig. 8.) This last 
point lies about on the 6 per cent circle 
indicating that the volts line loss in this 


lay 


circuit with 195 amperes flowing will be 
0.06 The conditions 
of the example are satistied by a 300,000- 
this of 
in running 


250, or 15 volts. 


conductor, and size 


would be 


circular-mil 
conductor 
the circuit. 

Inasmuch as this is a motor branch, the 


used 


Code rules require that its safe carrying 
or 


capacity be sufficient for a 25 per cent 


overload. Therefore the conductor should 
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be capable of safely carrying 195 X 1.25, 
Referring to Table I, 
rubber-insulated 


or 244 amperes. 
a 300,000-circular mil, 
cable would be required to safely carry 
this 244 amperes. In a problem in prac- 
tice one would therefore immediately try 
a 300,000-circular-mil conductor for volts 
line loss. The preliminary calculations 
were given in the above problem to illus- 
trate the method. 

the calculation of two-phase, 
four - alternating - current circuits 
where line reactance must be considered, 
use the Mershon diagram, Fig. 14. Cal- 
culate the single-phase circuit required to 


16 in 


wire, 


transmit one-half the power at the same 
voltage. The two-phase transmission will 
require two such circuits. 

Example. What size of wire should be 
used for the two-phase circuit of Fig. 9? 
Load equals 116.5 kilowatts; 
load power-factor, 80 per cent; 
circuit, 


receiver volt- 
age, 220 
frequency, 60 cycles; length of 
distance between wires, 6 inches. 


one-half of the total 


100 feet 
Solution. Find 
load on the circuit and then proceed with 
this one-half total load as if it were the 
a single-phase circuit 
1000+ 2 = 60,- 


entire load on 

One-half total load= 120» 
000 watts 

Line current=P+E X p= 60,000 220 
0.80—331 amperes 

To ascertain approximately what size 
wire should be installed, use the approxi- 
mate two-phase formula: 

A=22 ] L+V =22 X331 X 400-12 
000 circular mils 
larger standard size wire is 
which will 


234,- 


The next 


300,000 circular mils, safely 
carry the current, 331 amperes, (see Ta- 
ble I), If they 


are concealed 


if the wires are run open. 
rubber-insulated—at least 


400,000-circular-mil conductor must be 


used 
Referring to Table I, for a 300,000-cir- 


conductor, 6-inch separation, 
and 60 cycles: Resistance volts per am- 


0.075, and reactance volts per am- 


cular-mil 


pere 
pere 
Resistance dri »p 


therefore: 
current 


0.153: 
resistance 


volts distance 1000 
331 X 0.075 X 400+-1000=9.9 volts. 
Percentage resistance drop 9.9 -- 220 


—4.5 per cent. 
Reactance drop 

volts distance 
=331 X 0.153 X 400 
Percentage reactance drop = 20.2220 


current X reactance 
1000 


1000—20.2 volts. 


9.2 per cent. 

Lay out the percentage resistance and 
reactance drops on the Mershon diagram 
(Fig. 14), for 0.80 power-factor, as sug- 
gested in the single-phase problem above, 
and as illustrated in Fig. 11. The last 
point on the layout is between the 9-per- 
cent and the 10-per-cent volts-loss circles 
in the diagram, indicating that the volts 
loss with 300,000-circular-mil conductors 
would be about 9.5 per cent. The allow- 
able loss is but 5 per cent; so a different 
size conductor must be selected. A con- 
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ductor larger than 300,000 circular mil 
might be selected that would bring the 
volts line loss within the 5 per cent limit, 
but it is probably better to install two two- 
phase transmissions of smaller wire in 
































--- Two-Phase Mains 
Fig. 10.—Wires in Multiple to 


multiple as shown in Fig. 10, making the 
aggregate area of the two conductors in 
multiple equal to about 300,000 circular 
mils. Therefore, try two transmissions of 
No. 00 wire. Take for No. 00 
Table I in the same manner 


values 
wire from 
as before, for 60 cycles, and a 6-inch sep- 
aration, remembering that half the former 


9% line loss circle 
‘ 92% Reactance 


\ 


‘ 


, 
¢ 
- 
, 






45% Resistance . 
In percent 


** of i ME delivered 


Dro 


‘ 


Q6 07 08 09 10 10" 


Fig. 11.—Another Application of Mershon 
Diagram. 


current will flow in the conductors of the 
Then, for each 
current 


subdivided transmission 


two-phase, two-wire circuit the 


4-4/0 Wiresii” 
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Percentage reactance drop 
5.2 per cent. 

Laying the percentage resistance and 
percentage reactance drops out on the 
Mershon diagram at 0.80 pow er-factor, it 


11.4-+-229= 


220 Volts 


220 Vol ts-' 





Decrease Effect of Reactance. 


will be found that for this No. 090 Wire 
the percentage 
about 6.5, which is excessive 


volts line loss will be 


Making another trial, considering this 
time two two-phase transmissions of No 
0000 wire in parallel, it will be found that 
the percentage volts line loss will be just 
a trifle over 5. So two two-phase circuits 
in parallel of No. 0000 wire would be used 
as shown in Fig. 10. 

This is an unusually tedious problem 
and was selected to indicate the method 
of dividing a given transmission into two 
transmissions of smaller wire to decrease 
the effect of line reactance. 
the most 


In practice, 
it might not be economical 
method to install the transmission, as in- 
dicated in Fig. 10. 

17. In calculation of a 
alternating-current 


three-pl ase, 
three-wire, circuit 
where line reactance must be considered, 
use the Mershon diagram, Fig. 14. Cal- 
culate a single-phase circuit to carry one- 
half the load at the same voltage. The 
three-phase transmission will require three 
wires of the size and distance between 
centers as obtained for the single-phase 
circuit. 

Example. What size conductor should 
be used for the open-wire transmission 
shown in Fig. 12—the allowable volts loss 
in the line being 4 per cent, or 8.8 volts; 
receiver voltage, 220; load, 50 kilowatts; 
power-factor, 0.80; distance, 200 feet; dis- 

















will be 0.5 X 331, or 166 amperes. There- tance between wires, 3 inches? 
fore Solution. The actual current in each 
Resistance drop current resistance wire must be known to insure a conductor 
volts distance 1000. large enough to carry it will be selected. 
poces een anne ------------200~ i a iat Sat 4 —— — 
4 "_ “a » , w 
5. 6 220 Volts » 220 Volts 
Ss 220 Veits * 
"—" * ™ 
; 7 
Allowable drop= 4 % Cycles 





Three-Phase 
25-Cycle Generator 








Fig. 12.—Three-Phase 25-Cycle Circuit. 


= 166 X 0.156 X 400+-1000=10.7 volts. 

Percentage resistance drop =10.7+220 
—=4.7 per cent. 

Reactance drop = current X reactance 
volts X distance 1000 

— 166 X .172 X 400+1000= 11.4 volts. 


Actual current=0.58 P + EX p =0.58 
< 50,000--220 X 0.8=165 amperes 

Now find one-half of the total load and 
proceed with this load as for a single- 
phase transmission, which will be called 
the imaginary transmission. 








































June 14, 1913 





One-half total load=watts+-2=50,000+ 142 amperes. No. 1 is therefore, satis- 
9—95,000 watts. factory from a current-carrying stand- 
" The current in the imaginary transmis- point. Now check it for volts line loss. 
sion would be J=P - (EX p) =25,000+ The average distance between the three 


142 amperes. wires is 4 inches. Refer to Table I, un- 


2°() Os 


Motor 
20 HP=/Skw 














* 


(Branch Circuit 
Fe eeding Motor 











» Supply Mains 
- 2201 Wits 
Three-Phase 60-Cycles 


Fig. 13.—Example in Motor Wiring. 

To approximate the size of wire, use der 25 cycles, and opposite No. 1 wire and 
the single-phase formula: find: Resistance volts per 1000 feet equal 

> - V =22X 142 X200+8.8=71,000 0.248, and (under 4-inch separation) 
cir - mils. reactance volts per 1000 feet, 0.068. Then 

The next larger standard size wire is Resistance drop = current xX resist- 
No. i, which will safely carry, when ex- ance volts X distance ~ 1000 
posed, 156 amperes. The actual current is = 142 X 0.248 X 200-1000 = 7.05 volts. 


SMALL 
ONE PER 





60 


70 
<--Power factor of load-<-Drop 1? per cent----> 
Of E. M.F Delivered 


80 90 O 5 10 15 20 25 30 35 40 


Fig. 14.—Mershon Diagram, 
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Percentage resistance drop=7.05=-220= 
3.2 per cent. 

Reactance drop = current X reactance 
volts X distance + 1000 

142 X 0.068 X 200-1000 = 1.93 volts. 

Percentage reactance drop=1.93--220= 
0.88 per cent. 

Laying out the percentage resistance 
drop and the percentage reactance drop on 
the Mershon diagram (Fig. 14), at the 
upper end of the 90-per-cent power-factor 
line, as described under the single-phase 
problem of Paragraph 15, the last point 
of the layout comes just under the 4 per 
cent volts loss circle. Therefore, the true 
volts loss in the line will be somewhat less 
than 4 per cent with No. 1 wire. There- 
fore, use three No. 1 wires for the trans- 
mission as shown in Fig. 12. Study the 
examples of Paragraphs 15 and 16, for 
other features of the Mershon diagram. 

18. How to use the Mershon diagram. 
To recapitulate: refer to Table I, cal- 
culate the resistance volts and the reactance 
volts in the line, and find what per cent each 
is of the electromotive force delivered at 
the end of the line. Starting from the 
point on the chart (Fig. 14) where the 
vertical line corresponding with power- 
factor of the load intersects the smallest 
circle, lay off in per cent the resistance 
electromotive force horizontally and to 
the right; from the point thus obtained 
lay off upward in per cent the reactance 
electromotive force. The circle on which 
the last point falls gives the drop in per 
cent of the electromotive force delivered 
at the end of the line. Every tenth circle 
arc is marked with the per-cent drop to 
which it corresponds. 

19. Taking 11 ohms as the resistance 
of a circular-mil-foot of commercial cop- 
Fahrenheit, the 
power loss in any conductor may be found 
thus : 


per wire at 75 degrees 


P=11XPXL+A; 
where P is power lost in the conductor 
in watts; /, the current in amperes in the 
conductor; L, length of the conductor in 
feet, and A, cross-section of the conductor 
in circular mils. 

It follows from the above formula that 
for a two-wire, direct-current or a single- 
phase circuit: 

P=2X11XPXL~+A. 

For a balanced four-wire, two-phase cir- 

cuit 
P=44XPXL~+A. 

For a balanced three-wire, three-phase 

circuit 
P=33X PX L-+-A. 

The above formulas can be used only 
when all of the wires of the line are of 
the same size. 

20. A problem to be worked out by 
the above method is presented in Fig. 
13, which represents a 20-horsepower 
motor at the end of three-phase, 60- 
cycle, 220-volt circuit, 200 feet in 
length. The power-factor may be as- 
sumed to be 0.75. It is left to the 
reader to find the proper size of leads. 
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Cards for Use in House Wiring. 

In Figs. 1 and 2 there are shown the 
front and the reverse sides of a handy 
little card used by the Wentworth- 
Dean Company, of Lima, O., in keep- 
ing records in house wiring. Fig. 1 
is the front side of the card and Fig. 
2 the The card, which 
is made of a good grade of cardboard, 


reverse side 


is of a size convenient for carrying in 
the pocket or for filing. 

It will be noted that sup- 
plied for recording most of such data 
as it refer to 
frequently on houses of a number of 
types. There are spaces for the names 
of the and the person with 
whom the contract for the wiring is 
made, the various necessary dates, the 
location the number of the job, 


The Wentworth-Dean Co. 


space is 


might be necessary to 


owner 


and 


ELECTRICAL 





REVIEW 


laid under- 
lead-covered 


All wires will be 
ground and _steel-taped 


cables are to be 


lamps. 


used. 

The Richardson Electric Company 
of Duluth, Minn., has secured the con- 
install the electrical equip- 
wiring, switchboards, 
fire-alarm 

Denfeld 


tract to 


ment, such as 


motor-generator sets, motors, 


system, etc, in the R. E. 
High School about to be erected in 
Duluth. 

\ new contracting business is that 


recently formed under the name of E. 
V. Stacey, at 1526 Prospect Avenue, 
Cleveland, O. In addition to a general 
electrical contracting business, a line 
of supplies and heating appliances are 
carried in stock. 


HOUSE WIRING. 
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ee eee Roughed in Wy .....0. 260 oo cose aanets so 

a dks icctiinncccasecrescismeinens Finished by....... hinaenicsieneninies ayer sre 





the number of circuits, the number and 
kinds of switches to be used, the num- 
ber and location of outlets, etc. The 
form is one well worth the considera- 
other electrical contractors 


tion of 
Among the Contractors. 
The Burdorf-Brecher Company, deal- 


er in electric light fixtures in Louis- 
ville, Ky., has secured one of the most 
important contracts of the year, that 


for the fixtures in the new $350,000 Y. 


M. C. A. building in Louisville. 





The D. F. Lackey Electrical Com- 
Peoria, Ill, has 
for the electrical work in the 
nine-story annex to the Shipper & 
Block department store in Peoria. The 


$10,000. 


pany, been awarded 


contract 


contract aggregates about 


The Kollker Electric Company, of 
i-vansville, Ind., has been engaged to 
a white-way lighting system on 
Tell City, Ind. 
blocks of this will be 
ornamental lighting 
14-inch alabaster 


install 
Eighth 
Twelve 


Street, in 
street 
with 
supporting 
250-watt 


equipped 
standards 
tungsten 


globes containing 


Fig. 1.—Face of Card. 
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Program of Annual Convention of 
National Electrical Contractors’ 
Association. 


Arrangements are rapidly being 
completed for the assembling of elec- 
trical contractors from over th: United 
States in the thirteenth annual con- 


vention of the National Electrical Con- 
tractors’ Association at 
Tenn., next month. 


Chattanooga. 


The convention headquarters wil] be 
at Hotel Patten, where will be located 
the registration bureau, and where all 


open and business sessions will be 


Location No. Outlets Switch 





Basement 
Ist floor 
Front Porcn 
Parlor 
GEE. situeisaedus: enmnticens os 
Hall " 
Sitting Rm 
Dining Rm 
Kitchen 
Pantry 
Back Porch 
Closets 
2nd floor 
Hall 

Bath Rm 
Bed Rm 


Sw., 
dinate Sw.... 





Closets 
rs a Ke 
Door Bell 





Fig. 2.—Reverse Side of Card. 











The Berg-Clark Electric Company 
is the firm name of an electrical con- 
tracting company recently established 


in Cleveland, O., at 10308 Euclid Av- 


enue, under the management of C. 
Berg. Mr. Berg is a man of broad 
experience in the electrical contract- 


ing line and has selected a very desir- 
able location. 


The Nashville Armature Works, 
Nashville, Tenn., has secured impor- 
tant contracts for electrical work at 
Monterey, that state. This work 


includes the installation of generators, 


transformers, etc., and both interior 
and outside wiring. 
-- tre 


Convention of Illinois Contractors. 

The regular semi-annual convention 
of the Electrical Contractors’ Associa- 
tion of the State of Illinois will be held 
at the Hotel Sherman, 
June 20 and 21. The president of the 
Association is William McGuineas, and 
the Blumenthal, of 
Chicago. 


Chicago, on 


secretary is N. M. 








held. A tentative program of the con- 
vention follows: 
July 15. 
Directors’ Meeting, Hotel Patten 
july 16. 


Open session at 10 a. m.; speakers 
on subjects of general interest to the 
trade: business session for members 
only at 2 p. m.; lecture 
tion, 7 p. m.; Rejuvenation, 
Jove, 9 p. m.; reception and dance at 


8 p. m.—Genuine negro cake w ilk 


july 17. 


Business session, for members only, 


illumina- 
Sons of 


on 


10 a. m.; trip to Chickamauga Park 
and Fort Oglethorpe. 
July 18. 
3usiness sessions for members only: 


afternoon tea for ladies and guests at 
Hotel Patten, the Chatta- 
nooga Electric Club; annual dinner for 
ladies, guests and members. 

July 19. 

Trip to Signal Mountain; lunc Sig- 
nal Mountain Inn; return to Union 
Station in Chattanooga, take 
cial train for trip to Tennessee 
and Dam. 


given by 


spe 


Lock 


and 
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Thirty Years Ago. 





Electrical News of 1883 as Presented in the “ Electrical Review,” the Pioneer Electrical Weekly 


of the United States—Thirteenth Installment. 





(From ‘‘ Electrical Review,’’ New York, June 14, 1883.) 


ne transmitters should be paint- 


from Vienna that the 
Siemens & Halske has applied 
istrian Government for permis- 
work re- 
of electric 


eported 


ndertake preparatory 


the construction 
that city. 

llest electric mast in the country 

erected in Minneapolis, Minn. It 

lights, each 

diffuse 


eight 
which 


unted with 
) candlepower, 
igh to enable anybody within 
f one mile to tell the time by 


at night 


NOTES”: 
the 
have 

ELECTRICAL 
electrical 


“ELECTRICAL 
interested 
lighting, I 
that the 
which is the leading 
in this country, has at all times 


y others in suc- 
electric been 


observ e 


onfidence in the ultimate triumph 


candescent system. Each suc- 


month brings with it additional 
of the correctness of this view. 


Brush has patented a device by 
hopes to preserve the filaments 


descent lamps from what has been 
He in- 


screen of mica between the legs 


lecular bombardment.” 


lament, and thinks thereby to in- 
of carbon 
from 


the minute particles 


re torn off and propelled 


against the other, a process which 


49 


aids in the de- 


weakens and 
»f the filament. 
\ir- 


Company, is 


Martin, president of the 
Wire 
ntor of a number of devices 
biect is to the 
the way of underground teleg- 


or earthenware 


Insulating 


overcome ob- 


In a terracotta 


ncloses a number of small tubes 


paper and asphaltum. These 


rough and are supported by wood- 


mpressed disks perforated and 
the main, about six feet apart. 
the small tubes, which are said 
tele- 
lephone and electric light wires. 


erfect insulators, will run 


NS FOR AN ELECTRICAL 


GE.—Elisha Gray, the celebrated 


and inventor, has purchased 


ire trontage between his residence 


irel Avenue 


and the railroad at 


Highland Park, Ill, for the establish- 
ment of an electrical college and experi- 
mental laboratory, and will, as soon as 
possible, begin the erection of a first-class 
building for the purpose, filled with power- 
ful engines for generating electricity. His 
own house, the building itself, and High- 
land Hall, of which he is president, will 
and heated by 
This 


be lighted by electricity 
steam from the same power plant. 
will be the most extensive enterprise of 
the kind in the country. 

The of domestic labor- 


saving machines has been almost prevent- 


introduction 


ed, but if a means of working them by 
power, as in the Edison system, were pro- 
vided, without any danger trouble 
from steam, gas or batteries, their num- 


or 


ber would increase by bounds, and the 
domestic motor would become as univer- 
sal as the sewing or the washing machine. 
Edison’s idea—and one, too, that there is 
a fair reason to believe he will be en- 
abled to carry out—is to furnish small 
manufacturers not only with light, but 
also with power—say, from one to ten 
This would save them the 
fuel and engineer, and 


horsepower. 
cost of engine, 
would give remunerative employment for 
the great engines, which, under any cir- 
cumstances, must kept in good run- 
ning order at the central station, 
which otherwise would, during the day 
idle. 


be 
and 


hours, lie 


The Sub-committee on Electrical and 
Mechanical Devices, of which Henry 
Morton is chairman, and A. B. Chandler, 
J. P. Davis, F. H. May, H. W. Pope, 
G. S. Mott, Elihu Thomson, and J. El- 
liott Smith are members, met at 115 
Broadway to consider a report of the 
secretary, William C. Behrens. Of the 
400 patents examined, special attention 
was given to those relating to means for 
removing the disturbing influence of in- 
duction, and the most important of these 
were reserved for more extended and 
careful consideration. It resolved, 
in order to stimulate and assist invent- 
ors. that an additional circular letter be 
forth specifically the re- 


was 


issued setting 
quirements of an inclusive system of un- 

Secretary 
committee’s 


derground communication. 
Behrens reported that the 
circular had been printed in three lan- 
guages, and sent to every scientific and 
technical school, all great engineering 
firms and inventors, scientific societies, 
etc., throughout the civilized world. 


The meeting of the New York Electri- 
cal Society, June 1, was addressed by Wil- 
liam Lachlan, electrical engineer of the 
Light and Force Company, of New York, 
on the subject of “The Faure Accumu- 
lator.” He is the gentleman who, in Oc- 
tober, 1881, lighted a railway train by 
electric light for the first time in history. 
The train was a fast express running be- 
tween London and Brighton, and it will 
be remembered the matter created a pro- 
found sensation in the scientific world, 
and was commented on extensively. The 
masterly manner in which Mr. Lachlan 
treated his subject evoked hearty ap- 
plause from those present. He had on 
exhibition a few cells of the Faure stor- 
age battery, to which were attached two 
small electric incandescent lamps, a small 
electric motor, and an electric pen, all of 
which were in operation simultaneously. 
The lamps gave out a beautiful light of 
remarkable brilliancy, and the motor gen- 
erated power sufficient to run a foot lathe 
At the conclusion of 
Mailloux 


or sewing machine. 
Mr. Lachlan’s remarks, C. O. 
suggested that perhaps Mr. Lachlan could 
enlighten the members of the Society on 
the subject of the actions and reactions 
which take place in the cells of a storage 
battery, as nothing positive on the sub- 
ject has yet been determined. John M. 
Pendleton, N. S. Keith, C. O. Mailloux 
and L. L. Leggett each made some re- 
marks upon this important subject. Eight 
members were elected at this meeting, and 
the prosperity of the Society is very satis- 
factory. 
MEETINGS.—At the 
annual meeting of the Bay State and 
Boston and Northern Telephone Com- 
panies, a large number of stockholders 
were present, including Thomas A. Sher- 
win, general auditor of the American 
Bell Telephone Company, of Boston; 
Morris F. Tyler, president of the South- 
ern New England Telephone Company; 
D. B. Varney, president of the Granite 
State Company, and others. It is prob- 
able that a meeting will be held soon to 
consider definitely the consolidation of 
these two companies under the name of 
the New England Telephone Company. 
The annual meeting of the Bay State 
Telephone Company was presided over by 
President W. A. Ingham. Officers were 
elected as follows: president, W. A. Ing- 
ham; treasurer and clerk, Charles J. 
Glidden; general manager, Loren N. 
Downs; directors, W. A. Ingham, Charles 
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J. Glidden, L. N. Downs, Charles A. 
Nichols, S. Herbert Howe, Theodore N. 
Vail, Francis Jewett. The report of the 
treasurer showed that during the eight 
months’ existence of the company 1,086 
subscribers had been added, making the 
whole number connected May 1, 1883, 
2,525. The ex-territorial business has 
nearly doubled, there being transmitted 


in April last 8,360 messages. The total 
net earnings for the eight months were 
of which amount $23,800 has 
been paid out in dividends, ieaving a bal- 
ance of $6,895.63. 

There were 4,003 shares represented at 
meeting of the Boston & Northern 
Among those present were 
G. Parker, Charles J. 
William H. 


$30,695.63, 


the 
Company. 
W. A. Ingham, M. 
Glidden, Loren N. Downs, 
\nderson, Freeman B. Shedd, Theodore 
N. Vail, O. E. Madden, Morris F. Ty- 
er, M. G. Parker. The treasurer’s report 
showed that the total number of sub- 
scribers connected May 1, 1883, was 3,160. 
thousand ex-territorial messages 
were transmitted in May, 1882, and 
12,308 during April, 1883. The net earn- 
ings for the year amounted to $69,239.03. 
Of this amount, $50,700 has been paid out 
balance of $18,- 


Eight 


in dividends, leaving a 





539.03. 
Loren N. Downs, general manager of 
the Southwestern Telephone Company, 


has ordered from the American Spiral 
lelephone Company 69 miles of its new 
wire, and if found better than the ordi- 
nary telephone wire, will order 250 addi- 


tional miles 
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CALIFORNIA. 
The Southern California Edison 
Company has been granted a cer- 


of public convenience and ne- 
cessity to construct an electric dis- 
tribution system in Beaumont. 

\ decision was rendered granting 
the application of the Southern Cali- 
fornia Edison Company to purchase 
the electric distribution system of the 
Pacific Electric Company, in Gardena, 
Moneta, Clifton and Redondo Beach 
for $17,500. 


A decision was 


tificate 


rendered granting 
authority to the California-Oregon 
Power Company to buy the electric 
light and power plant of. George H. 
Johnson, at Sisson, for $15,000, and 
the electric light plant of R. E. Cavan- 
augh at Edgewood, Siskiyou County, 
for $10,000. 
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THE THOMSON - HOUSTON 
ELECTRIC LIGHTING SYSTEM.— 
The present capital of this company is 
$125,000, and its officers are as follows: 

President, Henry A. Pevear. 

Vice-president, C. A. Coffin. 

Treasurer, S. A. Barton. 

J. J. Skinner. 

Elihu Thomson. 

Pevear, C. A. Coffin, 
S. A. Bar- 


Secretary, 

Electrician, 

Directors, H. A. 
J. N. Smith, Elihu Thomson, 
ton, B. F. Spinney. 

In 1877 a committee of the Franklin In- 
stitute, of Pennsylvania, consisting of ten 


competent and eminent experts, with a 
view of determining the capabilities of 
electrical generators, made a series of 


trials with the best machines then pro- 
The greater part of the work 
all relating to 
electrical measurements, fell to the lot of 
Elihu Thomson and Edwin J. Hous- 
ton, then occupying the chairs of chem- 
istry and natural philosophy at the Cen- 
tral High School, Philadelphia. Posses- 
sing a thorough knowledge of the prin- 
ciples of electrical science, gained by the 
and experience of years, Profes- 
sors Thomson and Houston were able 
to devise and perfect a complete system 
of dynamos, lamps and regulators, per- 
haps unequaled in value for the purposes 
of are lighting. Their early patents bear 
dates of September 2, October 7, and Oc- 
tober 14, January 13 and January 
20, 1880, and cover the essential features 
which make their machinery unique and 
Gramme in- 


curable. 


of the committee, and 


study 


1879; 


Drawing upon the 
the fundamental principles 


reliable. 


ventions for 
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NEW JERSEY. 

The Board of Public Utility Com- 
missioners has refused the application 
of the Monmouth Lighting Company 
for permission to transfer an aggre- 
gate block of stock of the par value 
of $16,000 to the Eastern Utilities Cor- 
in return for stock of that 
holding that to grant the 
would a violation of 


poration, 
corporation, 


permission be 


the recently enacted corporation acts 
of the State. 
OHIO. 
The Public Service Commission has 


given permission to the Wildwood Serv- 
ice Company to issue its common capital 
stock of the par value of $30,000 and first- 
mortgage, 20-year, six-per-cent bonds of 
the face value of $30,000, both to be sold 
for not less than 80 per cent of par. The 
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of their dynamos, their company has 

. . . r - > 
united with the syndicate forming the 
Gramme combination, and js rapidly 


working to the front as among its strong- 
est factors. The Thomson spherical 
generator, as it is called from the nearly 
spherical form of its armature. differs 
radically from all others in several es- 


sential points, viz., its field magnets 


arm- 
ature, winding and commutator. [n a 
dition, it is provided with an automatic 
regulator, an attachment not pplied to 
any other form of generator for are 
lighting now in common use. The lamp, 


which contributes by its regularity of ac- 
tion so much to the efficiency of this Sys- 
tem, consists outwardly of a graceful 
iron frame having curved sides and a 
small case for regulating mechanism 
The outlook for the Thomson-Hous- 
ton Electric Company’s system is most 
encouraging. It is but a few months 
since the first plant was started, and the 
favor which the light has secured is in- 
dicated by the fact that systems are in 
successful operation at Boston, Lynn, 
Lowell, Worcester, Fall River 
dence, that they are rapidly multiplying 
in the West, and that New York is 
about to witness the formation of a large 


and Provi- 


company. The principal manufactory is 
located at New Britain, Conn., but foun- 
dations are now being laid for a factory 
in Lynn which will cover nearly an acre 
of ground and will be devoted to the pro- 
duction of all machinery used in the sys- 
Professor Thomson has protected 
patents in England, 
Belgium and Canada. 


tem. 
his inventions by 


France, Germany, 
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proceeds are to be used for the purchase 
of real estate and the construction of a 
combined plant for furnishing electric 
energy, water and heat. 

The Canton Electric Company 
been authorized to issue its first 
refunding mortgage five-per-cent 
bonds to the amount of $146,000, to be 
sold for not less than 85, the proceeds 
to be used for the reimbursement of 
income account and for moneys used 
in recent construction and extension 
work. 


has 
and 


OKLAHOMA. 

In connection with the application 
of C. E. Devin, owner of the telephone 
exchange at Apache, to the Oklahoma 
Corporation Commission, asking per 
mission to raise telephone rates, the 
Commission denied the application, ad- 
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some discriminations which 


justed ‘ : 
alleged to exist, and fixed what 


were 


it considers a reasonable rate. 


WISCONSIN. 

The decision of the Railroad Com- 
sesion ordering the Milwaukee Elec- 
tric Railway and Light Company to 
furnish 13 fares for 50 cents has been 
held to be legal and reasonable, ac- 
cording to a recent decision of the 
Supreme Court. The was ap- 
pealed by the company on the ground 
the company’s franchise con- 

‘ted a contract in which the fares 
fixed and that 
Commission to 
with a 
and therefore 
unconstitutional. After reviewing the 
facts in the case, the court was of 
opinion that nothing in the stat- 
municipal authorities 


nN 


case 


ve charged were 
attempt by the 
luce the fares interfered 


contract was 


pimnang 


empowers 
take a contract with a street-rail- 
company fixing rates of fare so 
they may not be changed by the 
Legislature, or through a duly appoint- 
ed legislative agency acting in a man- 
law. The decision 


net provided by 


will have an important bearing upon 


decisions of the Commission 








LEASING ELECTRICAL EQUIP- 
MENT. 


By G. D. Crain, Jr. 


he enormous increase in the use of 
everywhere, and correspond- 
ingly large quantity of equipment pur- 
and carries with it the 
mplication of the re-sale of much used 
various reasons, and 
the consequent availability of many 
motors, fans, dynamos, and so forth 
or use by second and third owners. 
\nd, inasmuch as much of this equip- 
ment comes into the hands of dealers 
in new equipment, by way of trade, 
with credit on new goods, it is very 
likely that out of the accumulation of 
second-hand goods has grown the 
practice of renting for short terms va- 
rious pieces of equipment to those who 
ior any reason do not desire to pur- 
chase them. 

\t any rate, it is a fact that in nearly 
every city of any size there can be 
found at least one establishment where 


electricity 
used, 


cl ised 


equipment, for 
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which are of a somewhat similar nature. 

The Supreme Court has upheld the 
Commission in its valuation of the 
Appleton water works and incidently 
laid down an important ruling regard- 
ing the valuation of a public utility. 
The case was appealed on the ground 
that, among other things, the Com- 
mission had not considered the ele- 
ment of going value in arriving at 
the price which the city of Apple- 
ton should pay for the property of 
the Appleton Water Works Company. 
The claim that the going value of the 
plant had not been taken into con- 
sideration by the Commission 
denied by the court for the reason 
that the Commission, in arriving at 
the estimate, had considered the fol- 
lowing facts: the elaborate estimates 
of the engineers not only as to the 
cost of the reproduction of the plant 
and its present value based on present 
prices, but also based on the average 
of prices for five years; the testimony 
given in the rate case showing in- 
adequacy in the present plant to meet 
reasonable demands of service and the 
necessity of the immediate expenditure 
of a considerable sum to make the 
plant reasonably efficient; tabulated 
statements furnished by the company 


was 


almost anything in the way of elec- 
trical accessories can be had for any 
period desired, from a few days to as 
many or even longer, at a 
reasonable rate; the extent to 
which this is done is in itself fair 
proof that it is profitable to both par- 
ties. " 

“Yes, that’s our ad,” said a well 
known electrical contractor and dealer 
in supplies, referring to a blotter an- 
nouncing that the firm rented fans 
and motors. “And we have lots of 
stuff out, too. But there’s no limit to 
the extent we are willing to go in that 
direction. Anything we have in stock 
is for rent, at a reasonable price. 
We've been in that department of the 
business for something like three years, 
and on the whole it is pretty profitable. 

“Of course, wherever possible we 
send out used goods on these lease ar- 
rangements, especially where there is 
any reason whatever to doubt the re- 
sponsibility of the party using them; 
and we have a sufficient number of 
used motors, in particular, running as 


months, 
and 
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itself in the rate case which tended 
to show that the revenues of the plant 
had been sufficient at any time 
to give anything more than an in- 
significant return upon the investment; 
complete information as to the con- 
dition of the physical property; the 
attitude of the public toward the con- 
cern; and probable growth of the city. 

The application of the Ettrick Tele- 
phone Company, operating exchanges 
in Galesville and Ettrick, for a physi- 
cal connection with the toll lines of 
the La Crosse Telephone Company, 
has been granted by the Commission. 
The testimony showed that the peti- 
tioner had, at present, no means of 
communication with the city of La 
Crosse and vicinity, although the 
Western Wisconsin Telephone Com- 
pany, a competitor of the petitioner 
in the same district, enjoys the ben- 
efits of a physical connection § with 
the La Crosse company’s lines. The 
order requires that the expenses of 
making the connection be shared 
equally by the two utilities and that 
in case of failure to decide upon a 
reasonable schedule of rates or the 
of the same that the matter 
the Commission for 


not 


division 
be submitted to 
adjustment. 


large as 30 horsepower, to supply most 
of the demand. If we have nothing 
second-hand to fill a request for an ar- 
ticle for rent, however, we simply take 
it out of stock. 

“Ves, that in effect makes it second- 
hand; but a short period of service 
doesn’t harm a motor, for instance, 
in the least. Factory tests themselves 
constitute use, but they are not consid- 
ered as converting a motor just made 
into a second-hand piece of goods; 
and, in the same way, a motor which 
has been out on lease for a month or 
so is practically as good as new, and 
we can sell it as such. If it is dam- 
aged, that is another question. The 
lessee is expected to make good any 
injury which makes the motor, or 
whatever the article leased, less valu- 
able, and in the isolated cases where 
this occurs we are usually able to see 
that this is done.” 

Temporary users of electric equip- 
ment of any sort are not, as some 
dealers in such goods hastily conclude, 
confined to those who are financially 
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unable to purchase such equipment 


In fact, while there are some who rent 
probably 


there ar 


that 


for this 


reason, 


many more who know their re- 


quirements are temporary only, and 


ence do not care to invest in appar- 


atus which will not be needed more 


than a month 


or so 


For instance, a contractor taking a 


construction job in a city distant from 
his office frequently finds that he needs 
for a 


that 


a motor, or possibly several, 


special use in connection with 


particular job. He may have just such 


motors in use somewhere else; or he 


either event, con- 
the 
he 


may have none In 


sidering the fact that he will need 


equipment only for a short time, 


prefers leasing what he needs, even at 


comparatively high cost, for the 


month or two which the job will take, 


rather than invest a much larger sum 


in the purchase of machinery which 


he may not need again, and which 


will 


is over, 


have to be moved after the job 


Probably the largest and best class 


of trade in this particular corner of 
the field—that is, the leasing business 

is of just this sort; for this use not 
only calls for motors of relatively 
large size, but payment is pretty cer- 
tain, both of which points are well 
worth considering. 

Even contractors who have their 


own electrical equipment, in the han- 


dling of jobs right at their home of- 


fices, occasionally find themselves in 
need of several motors on a job a 
little larger than usual, or where they 
ire running several jobs at once, and 
ill of them call for the use of elec- 
trical power In such a case, inas- 
much as their equipment is adjusted 
to meet their ordinary needs, it would 
be poor economy to buy a duplicate 


set for only occasional use: and the 


situation is well met by renting what 


is needed, for just as long as it is 
needed 

\ case of this sort was that which 
occurred in a Middle Western city not 
long ago, where one of the local con- 
tractors, who was pretty well supplied 
with all kinds of equipment, including 


his own motors and lighting sets, 


found himself with several big jobs on 


his hands at once, two of which espe- 


cially made necessary, or at least ad- 
visable, the use of motor drive in sev- 
eral places On one of these jobs it 
Was necessary to keep two separate 
cofferdams dry, and this could be best 
iccomplished by the use of motor- 
driven pumps At another place on 
one of the jobs, a large motor was re- 
quired for several weeks for the pur- 
pose of operating the air-compressor 


which furnished power to a battery of 
drills 
As all of 


the electric power equip- 
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the contractor already 


busy on one of the other jobs, he be- 


ment of was 
thought him at once of a supply firm 
which of leasing 
equipment; and he found this firm able 


made a_ specialty 


to supply him with the three motors 


of the exact sizes he wanted, by a real 


stroke of fortune, as it was not often 


that that many of the larger size were 


free for use at the same time. 
Another instance of the sort of de- 
mand which has to be filled in some 
way by temporary service (which, it 
may be remarked, should be and is 
charged for accordingly) was at the 


automobile show held in the city re- 
the With 
more 


ferred to during winter. 


becoming and 
the 
was a foregone conclusion that a large 
this 
required for use during the 


electricity more 


indispensable to automobile, it 


amount of equipment of nature 
would be 
show; and the leasing firm accordingly 
looked into the situation and prepared 


to meet the demand. 


Not only were many motors used, 
being required in the operation of 
self-starters, air-compressors, search- 
lights and other accessories of the 


modern self-propelled vehicle, but the 
firm also leased several hundred large- 
size tungsten lamps, which were used 
to make the big building in which the 
show was held as bright as day at all 
times. These bulbs are in a somewhat 
different class from ordinary electrical 
deal 


a good more 


motors; 


equipment, being 


delicate than and of 
the 
besides full compensation being asked 


for all broken 


course 
charge was adjusted accordingly, 
bulbs. 

There are frequent instances of small 
manufactur- 
the 


business concerns, usually 


ing on a small scale, which find 


use of electrical power practically in- 
the 
capital necessary to buy motors at the 
initial 


dispensable, but which have not 


start. in view of other heavy 


expenses. Such concerns as this find 


motors 
help, 
ul- 


the possibility of leasing such 


as they require a very present 


and, moreover, may be classed as 
timate purchasers, if the business pros- 
If it the 


should be for 


the lessor of 
kk rok« rut 
and keep an eye 


pers. does not, 


goods on the 
signs of weakening, 
for his motors and his rent. 
\ small knitting 


one large city leased from the dealer 


out 
establishment in 


handling this sort of business five mo- 
tors when it started up, the five aggre- 


gating 25 horsepower. The _ backers 
of the business, who were themselves 
operatives, had strained their credit 


and their finances to the utmost in the 
purchase of the necessary knitting ma- 
chinery, and did not feel like buying 


motors until they were better estab- 
lished; in fact, they could not have 
paid for them. The monthly charges 


were not high, being based, according 
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to the custom which prevails 


pretty 
generally, upon the Gregory list 


, Which 
is widely distributed and serves 
sort of standard for determining 
ing charges. 


asa 


leas- 


The concern in question prospered, 
and met its monthly bills promptly: 
and not long ago the men who owned 
it went to the dealer who leased them 
the motors, and obtaining his lowest 
price on them, paid down the mone, 
at once, thus proving the point indi- 


cated above—that renters not infre- 


quently develop into purchasers. And 


during the course of development, they 


are furnishing the dealer substantial 
interest on his investment and profit 
as well. 


The charges made are by 
however, 


no means 


inelastic, although, as indi 
cated, the Gregory list is 
the 


stances given occurred. 


used as 
which the in- 
Most 
who handle this business very shrew 
that entitled 
charge for the use of the motors just 
that 
man who wants them 

“For instance,” said one, “if a mat 
comes in here whom I 


base in cities in 


dealers 
are 


ly reckon they 


about what use is worth to th 


can size up as 


one who has simply got to have a mo- 
tor, for some emergency use, I charg: 
him accordingly; not a hold-up, you 
understand, but a price based upon its 
value to him, and within reaching dis 
the established by 
Ordinarily, of course, prices 
fans, 


tance of standard 
the list. 
are fairly level, for motors, 
put 
good money-makers, because 
plenty of office men who would rather 
pay me almost the price of a fan for 


and 


everything else I out. Fans are 


there are 


use during the warm months, and the 
have take it away, than both- 
ered by having one of their own stand- 
the all 
pretty business f 


me be 


ing around in winter 
That 


me, obviously.” 


way 


makes good r 


Prices should, of course, be based 
not only upon the cost of the article. 
but upon the depreciation which it suf- 


fers while in use, as well as upon the 


risk taken by the dealer, which in- 
cludes the risk of not getting his 
money for the rental charge, as well 
as that of losing the article itself 


This last is by no means imaginary, 
as the dealer quoted found to his cost 
had 
horsepower motor to a party who sub- 
to be entirely irre- 


in a case where he leased a 20 


sequently proved 
sponsible. 

The lessor found at the end of three 
months’ use of the motor that he was 
going to have trouble getting his rent, 
and called the the mo- 
tor, with the private intention of tak- 
ing both if he could. He discovered, 
however, that he could get neither 
without a fight; and at the end of a 
lawsuit he considered himself lucky to 


for money or 
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recover his motor, with the rent a 
total loss and the cost of the litiga- 
ion and the wear and tear on the mo- 
tor his temper to be charged up 
to experience 

Phe ssibility of this sort of thing 
points the desirability of making it 
a ul rule that rent for equipment 
lease all be paid in advance. This 
rul usually be enforced, and a 
strict herence to it will save a good 
deal rouble with people who are in 
the of getting and remaining be- 
hin all bills. 

I: concern which has any quan- 
tits ised electrical goods on its 
hes ry little additional investment 
is ed in order to be prepared to 
met ordinary demand for equip- 
m¢ temporary use; and even 
whe lditional purchases are neces- 
sar profit earned out of charges 
pr fixed with reference to the 
ce tions indicated above will pay 
bi est on this investment. 

I Downs, president of the St. 
P lectric Company, St. Paul, 
Mii as just returned from an east- 
er! where he visited several fac- 
to s company represents. Mr. 
De reports business in a_ very 


col! 


prize 


deale T 


larly 


condition, and future prospects 





Hannaford, of the Northwest- 
ectric Equipment Company, St. 
states that 
a summer campaign on 


Minn., his company 


rving on 
appliances for the home. His 
ny is also conducting a special 
vindow competition among the 
particu- 
car- 
The June issue 

Buzzer, pub- 
is full of good 
the 


in electrical goods, 


those which are regularly 
the company. 
Northwestern 
the company, 
ation respecting the lines 
ny handles 


H. Pettibone, manager of the Mod- 
Electric Company, 
ts that business is moving along very 


3urlington, Iowa, 


Mr. Pettibone has just been on 
urlington Boosters’ Excursion over 
and northern Missouri. 
leading manufacturers 
bers included in the personnel 


Iowa 


vere 75 


xcursion. 





leas & Company have been 
rated Tenn.. 
The 
W. 


are 


in Chattanooga, 
supplies. 
has $10,000 capital stock. 
Smith 


al in. electrical 


is, John and others 


rators. 





Union Electric Company, Pitts- 
Pa., has ready for distribution 
6-page discount sheet applying 


No. 6 electrical supply catalog. 
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Questions and Answers. 


~ — 

All readers of the Electrical Re- 
view and Western Electrician are 
invited to submit questions and 
answers to this department. Full 
names will not be printed except 
where the writer indicates his will- 
ingness therefor. Anonymous com- 
munications will not be consid- 
ered. Questions relating to elec- 
trical matters of any kind will be 
inserted. Answers from our read- 
ers should be received in this of- 
fice preferably within ten days of 
the date of publication of the 
question, and will be published in 
a subsequent issue. Payment will 
be made for all answers published. 


























Questions. 

No. 140.—ExectricAL EQUIPMENT OF 
GASOLINE AUTOMOBILES.—Which type of 
electrical equipment is better for gaso- 
line automobiles, to have the electric 
starting, lighting and ignition combined 
in one system, or to have a separate 
outfit for each purpose? What are the 
advantages of each nlan?—C. B. W.., 
St. Joseph, Mich. 


No. 142.—ALLOWANCE FOR REDUCED 
MaAximuM DEMAND IN SUMMER.—Recent- 
ly I read an article explaining a rate 
system used by a British central sta- 
tion in which the number of hours 
charged for at the primary rate was 
less in summer than in winter, so as to 
compensate for the reduced maximum 
demand and decreased lighting load in 
summer and to encourage the use of 
electricity for cooking. Is this system 
in use anywhere in this country?—F. 


D., Racine, Wis. 
No. 145.—INTERFERENCE OF POWER AND 
TELEPHONE Lines.—It has always been 


stated that by careful transposition of 
telephone lines inductive disturbances 
to them from any other adjoining over- 
head circuits is prevented. In Califor- 
nia much difficulty has been experienced 
by telephone companies from the 
neighboring lines of power companies. 
Is this due to improper transposition 
or is ordinary transposition ineffective 
against induction from _ high-tension 
lines?>—W. M. S., Ogden, Utah. 





No. 146.—Ozonator FoR Dtrect-Cur- 
RENT CrircuIts.—Are any ozonators built 
for use on direct-current circuits or is 
it necessary to connect them to the 
alternating-current side of a motor- 
generator or inverted rotary converter? 
—B. J. L., Cleveland, O 


No. 147.—H1GH-Freovency anp HIGH- 
Tension Tests.—(1) What is the high- 
est frequency ever known? (2) In 
what year did Nikola Tesla conduct his 
high-tension tests in Colorado and 
what were the results? (3) What kind 
of machines were used?—A. M. E., West 
Medford, Mass. 


No. 148.—ARMATURE BAND WIRES.— 
VW hat difference will it make in the 
action of a direct-current armature to 
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use iron or steel wire or brass or bronze 
wire for banding? Would the iron wire 
have a tendency to shunt some of the 
magnetic flux from one pole to the 
other and thereby weaken the field ?— 
IF. E. K., Highland Park, Mich. 


No. 149.—Wuy Do THESE WATTMETERS 
Nor Reap Correctty ?—We have in this 
plant two belted three-phase gen- 
erators and a turbogenerator; any two 
or all can be synchronized. When the 
turbo unit is operating alone its watt- 
meter runs backward, but when in par- 
allel with either belted unit the meters 
run forward, the indicating meter 
showing a large wattage at light load 
and the recording meter running fast; 
but under heavy load the indicating 
meter shows low wattage and the re- 
cording meter runs slow. The belted 
machines are rated at 75 and 150 kilo- 
watts and the turbo machine at 100 
kilowatts.—S. R. R., Macomb, III. 


Answers. 


No. 138.—Exectric FLty ANpd~ Rat 
Traps.—Can a voltage less than 110 be 


used successfully in electric fly traps? 
What is the best voltage for electrocut- 
ing rats and mice?—M. A., Johnstown, 
Pa. 
Since the above question 
lished the writer has made 
periments in clectrocuting 
mice, using various voltages and fre- 
quencies, also direct current. The trap 
used was similar to the one described 
by R. W. A. in the issue of May 10. 
A rat was killed by 220 volts direct cur- 
rent and several not; 110 volts 
direct current and alternating current 
failed to have any permanent effect: 
220, 440 and 2,200 alternating 
current (25 cycles) killed the rats every 
time; also 550 volts direct current fre- 
Mice were killed on 


9° 


Ww 


was pub- 
some ex- 


and 


rats 


were 


volts 


quently was fatal. 
lower voltages than rats; 110 volts, 


cycles, 110 volts 60 cycles, and 220 
volts 60 cycles were successfully used. 
On 550-volt direct current a mouse was 


carbonized and produced a_ short-cir- 
cuit on the line. The rats (31 in num- 
ber) experimented with were obtained 
from a livery stable and kept in cages 
until ready to turn into the trap. I 
found that the old rats could stand a 
higher voltage than the younger ones. 
One old fellow succeeded in getting 
by everything but 2,200 volts 25 cycles, 
while three younger ones killed 
by 220 volts. From these experiments 
it would seem that the age and consti- 
tution of the rat determined the volt- 
to electrocute it. No 
between the 


were 


age 
difference 
male and female and no voltage lower 
than 220 at 25 cycles was successful 
with every rodent. Such traps for gen- 
eral use would probably be more dan- 
gerous than beneficial and doubtless 
would not be permitted by the under- 
writers.—F. H. P., Indianapolis, Ind. 


necessary 


was noticed 


No, 144.—QUESTIONS ON APPROVED WIR- 
ING.—(a) Are sign receptacles with con- 
tact screws approved to be mounted in 
cornices for decorative purposes or 
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should only pig-tail receptacles be used, 
thus avoiding possible grounding? (b) 
In grouping cables behind switchboards 
must each conductor have a separate 
covering of flexible tubing, or is it ap- 
proved to cover the whole group with 
one layer of tape? (c) What is the 
proper size fuse for the neutral of a 
three-wire, two-phase system? (d) 
Why do inspectors in different locali- 
ties make such different rulings, for ex- 
ample in one department No. 8 wire is 
required to be _ soldered into lugs, 
whereas an adjoining department does 
not require this?—J. G., Newark, N. J. 

(a)—I think that the 
reads “Sockets and receptacles must be 
of the keyless porcelain type, and wires 
same,” 


rule which 


lugs on 
(b)—If the cable 
referred to is made up of the wires that 


must be soldered to 


answers this question. 


run between the rheostat and its con- 
tact plate and there is not more than 
75 volts between any two wires this is 
approved, but where the difference of 
potential is 110 volts or over I think 
flexible tubing is 
places. (d)—Local 
sometimes prone to _ set 
the National Board and 
this body has national authority I do 
not see what can be done about it. Of 
conditions change many 


required in most 


inspectors are 
themselves 


above until 


course, local 
things and special rules are necessary, 
but in the question referred to I should 
think that the rule which reads, “When 
have a conductivity greater than 
that of No. 8 B. & S. gauge, they must 
be soldered into lugs,” 


they 


would cover this 


point and would be the same every- 
where that the National Electrical 
Code is applied—E. W. D., Boston. 
Mass. 

a) Sign receptacles with screw 
terminals are approved in metal cor- 


nices for decorative or outline lighting. 
The National Electrical Code 
that: “Sockets and receptacles must he 
of the keyless porcelain type, and wires 


states 


must be soldered to lugs on same.” 
The Code is a little hazy on the details 
of this type of construction and I pre- 
that the local 
spector having jurisdiction shall 

upon each particular case. I have al- 


ways aimed to have this kind of work 


sume it is intended in- 


pass 


done in a sheet-metal trough forming 
part of the cornice; this trough should 
be so constructed that the 
some portion can be easily removed to 
inspect the wire or make repairs; this 
trough will then form a raceway for 
the wires. No part of the trough should 
be nearer than one-half inch from the 
terminal lugs on the receptacle and it 
is good practice to make this a mini- 
mum of one inch. The metal should 
be at least No. 20 gauge and galvan- 
ized, and it should be painted on the 


cover or 


surfaces that are exposed to the 
weather. The trough should _ be 
weatherproof. Not over 1,320 watts 


should be on one circuit nor over 24 


receptacles. (b)—In grouping cables 








ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


switchboards (I 
low-potential 


behind this 
refers to 550 
volts or less), the inspectors seem to 


presume 
systems, 


approve jumping from a junction box 
condulet fitting to the terminal 
lugs the the switchboard 
and taping the wires together, but the 
Code states that they “Must be wired 


or a 


on rear of 


with conductors having an insulation 
as required for molding or conduit work 
with a substantial flame- 
proof braid.” [I am not sure whether 
a wire that will meet these require- 
ments is manufactured but there is an 
asbestos tubing on the market that 
could be slipped over each wire which 
I think would meet the requirements. 
The objection to a mass of tape and 
rubber insulation at the rear of a 
switchboard is the danger from fire. 
(c)—The middle or common wire of 
a three-wire two-phase system is not 
a neutral, but a common wire, and the 
current in same is the current in one 
wire times the square root of 
two, or 1.4. If there were 50 amperes 
in one outside there would be 
50X1.4=70 amperes in the common 
The proper size fuses would, of 


and covered 


outside 
wire 


wire. 
course, depend upon the size of the 
load. (d)—The Code that, 
“Stranded (except in flexible 
cords) must be soldered before being 
binding 
solid, 


States 
wires 
under clamps or 
whether 


fastened 
screws, and stranded or 
when they have a conductivity greater 
than that of No. 8 B. & S. gauge, they 
must be soldered into lugs for all ter- 
minal connections, except where an ap- 
proved solderless terminal connector is 
The variation from this or other 
the Code may 


the ignorance 


used.” 
rules as set down in 
be due to several reasons: 
of the inspector, or he may be a city 
inspector instead of an underwriters’ 
inspector and frequently the different 
cities have different rulings. All in- 
spectors have more or less authority 
to deviate from the rulings and enforce 
their own interpretations of same; this 
at times works a hardship upon the 
contractor or workman.—C. T. P., San 
Francisco, Cal. 

The following is based on the rules 
of the Boston Wire Department. (a)— 
In damp or wet places weatherproof 
sockets or receptacles must be used. 
Skeleton metal sockets or receptacles 
are allowed only outside of buildings 
and only for sign letters or temporary 
work, in either case special permission 
must be obtained from Wire Depart- 
ment. (b)—Do not tape for any great 
distance, say in making a bend or 
corner, in fact, it is better to run open, 
making all bends at sharp right angles, 
giving a good appearance and helping 
the wires to stay where placed. Re- 
cently I ran 155 No. 6 slow-burning 
wires behind four Cutler-Hammer 
charging boards, and those wires might 
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just as well have been taped together 
so close were they. It might be a good 
plan to put a piece of circular loom on 
every other wire. (c)—The current in 
the middle wire will be 1.414 times the 


current in the outside wires. The 
central wire must, therefore, be large 
enough to answer as the return wire 


for both the others. In view of this 
fact, it is wise, perhaps, not to fuse the 
middle wire at all. (d)—The National 
Board of Fire Underwriters is pretty 
nearly a standard authority, but the 
various city departments have different 
ideas on the same subject, hence the 
variations. In Boston, wire of greater 
conductivity than No. 8 must be sol- 
dered into lugs—W. E. R., Boston, 
Mass. 


ee 
Investigation of Federal Building 
Plants. 

An investigation has been undertaken 
by the Joint Committee on Second-Class 
Mail Matter of which former Senator 
Bourne, of Oregon, is chairman, to as- 
certain the expense of operating isolat- 
ed power plants in Government build- 


ings. 

The Committee, in ascertaining the 
cost of operating the postal service, will 
inquire into the question of whether it is 


cheaper for the Federal Government to 
own or rent quarters for post 
and how the care of Government. build- 
the supply of power therein 
ean accomplished. This 
ject is of special interest in connection 
with the fact that Secretary of the Treas- 
ury McAdoo let a contract this week to 
Foundry & Machine 
installation of engines 


offices, 
ings and 


best be sub- 


the Harrisburg 
Works for the 
and generators, costing $42,000, in 
Federal Building in Chicago, II. 

The building is now supplied by 
Commonwealth Edison Company, and a 
reduced rate has been offered the Gov- 


the 


the 


ernment for renewal of the contract, but 
the Government engineers have esti- 
mated that a saving can be accomplished 
by the operation of an isolated plant, 
which will use the exhaust steam from 
the engines for heating the building 
—~+-+>—_— 
Examination tor Laboratory As- 
sistant. 

The United States Civil Service Com- 
mission has announced an open com- 
petitive examination for laboratory as- 
sistant in physics in the Bureau of 
Standards, Washington, D. C., at sal- 
aries from $900 to $1,200 per annum. 
Appointees will be assigned to work 
in the subjects for which they are best 
fitted and separate examination papers 
are provided for those choosing elec- 
tricity. 

This examination will be held 02 
July 2 at the usual places and appli- 
cants should procure Examination 
Form 1,312. 
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NATIONAL DISTRICT HEATING 
ASSOCIATION. 


Report of Fifth Annual Convention 

Held at Indianapolis. 

The fifth annual convention of the 
National District Heating Association 
held at the Claypool Hotel, In- 
Ind., on May 27, 28 and 29. 
the convention 


was 
dianapolis, 


In connection with 


was an exhibit of apparatus and 
| by manufacturers and supply 


there 
materi 
houses ; 
The first of the convention 
lled to order at 10:30 a. m., on 
by President R. D. De Wolf, 
,duced Charles A. Bookwalter, 
nayor of the city. Mr. Book- 
livered an address of welcome, 
Gaskill re- 


session 
was ‘ 
Tuesd: 
who intt 
form« 
walter 
to w Secretary D. L. 
spor 
Tl -st order of business was the 
f new members and upon rec- 
dation of the Com- 
active members and 10 asso- 


elect 
Executive 


mbers were elected. 

ent De Wolf then delivered his 
in which he pointed out the 
the Association to its mem- 

Reliable data are needed cover- 

nditions. Losses in transmis- 
d to be carefully studied and 
cal methods of operation de- 
hese and similar questions of- 

nany opportunities for valuable 

committees. Most cen- 


work by the 


tral-station companies have already 


taken on the larger part of the small 
business which is available and loads 
of this character will in the future be 
limited by the growth of the commun- 
ity. To increase business at a greater 
rate it is necessary for central stations 
to be prepared to furnish heating serv- 
ice as well as power. Rates should be 
placed upon a logical basis, similar to 
that in use for electrical energy. Speci- 
fications covering heating installations 
more uniform and it would 
benefit if the Association 
could interest the architect in the adop- 


tion ot 


uld be 


a great 


standard specifications for ap- 
paratus, installation and testing. Mr. 
De Wolf then spoke of the work of 
the committees which were to report 
at the meeting, and in closing stated: 
“District heating is economically right 
and with the increasing necessity for 
fuel resources and with 
demand for smokeless 
cities, its importance, convenience and 
economy cannot fail to be recognized.” 

The report of the secretary-treas- 
urer was then submitted. It showed 
a cash balance on hand of $320 and a 
membership in the Association amount- 
ing to 168 active and 61 associate mem- 
bers. The printed proceedings of the 
last convention had been lost in the 
flood at Dayton, O., where they were 


conserving 


the grow ing 
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being bound, involving a loss to the 
Association of about $400. These pro- 
ceedings will be reprinted and will be 
ready for delivery to the members 
about September 1, 1913. 

The Executive Committee then pre- 
sented a report in which amendments 
to the constitution were submitted, to 
be acted upon at a future session. 

The chairman appointed a Nominat- 
ing Committee, consisting of W. A. 
Wolls, D. S. Boyden and A. D. Spen- 
cer. 

The report of the Meter Committee 
was then presented by S. Morgan 
Bushnell, chairman. 


Report of Steam-Meter Committee. 

This report includes descriptions of the 
Hallwachs, Gebhardt and St. John steam 
meters; a consideration of the defects 
of the revolving and dum ing types of 
condensation meters; and a statement of 
the care desirable in the use of condensa- 
tion meters and the General Electric 
meter. Rules are given for the instal- 
lation and maintenance of Simplex and 
other condensation meters. The routine 
of operation in the meter department of 
the Murphy Power Company is given in 
some detail. The report then discusses 
te meter versus the flat-rate system of 
charging. Flat rates have the advantage 
of (1) saving in the initial expenditure 
for meters and. installation; (2) saving 
in operating costs, such as inspection, 
reading, testing and maintenance of 
meters; (3) simplification of bookkeep- 
ing and billing; and (4) greater ease in 
making contracts, since customers like 
to know what the service is going to cost. 
The disadvantages of the flat-rate sys- 
tem, which in the judgment of the Com- 
mittee, more than offset the advantages 
are: (1) it must necessarily be inequi- 
table for a large number of customers 
since it is based on average consumption ; 
(2) it encourages extravagance on the 
part of the customer, since there is no in- 
centive to economize; (3) if tempera- 
ture-controlling devices are used on the 
premises to guard against extravagance, 
it is necessary to exercise an inspection 
and maintenance, which will largely off- 
set the cost for meters. It is quite cus- 
tomary to make meter rates too low. The 
average cost of 30 steam-heating com- 
panies was found to be 48.5 cents per 
thousand pounds with discounts for 
larger consumers. Statistics collected 
in Detroit, Mich., and by the Wiscon- 
sin Railroad Commission show that 
the cost of producing steam varies 
from 50 to 60 cents per thousand 
pounds, including operating expenses 
and fixed charges. This shows why 
many companies fail to make steam 
heating pay, even after they adopt 
meter rates. 

The discussion was opened _ by 
Eleazer Darrow, Indianapolis, who, 
with respect to flat and meter rates, 
spoke of service rendered and peak- 
load conditions. Charging by meter 
tends to accumulate the peak on some 
heating plants, and this comes at about 
the same hour as the morning peak 
for electric lighting; that is, between 
seven and eight in the morning. 


H. R. Wetherell, Peoria, Ill., com- 
pared conditions for two companies 
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in which he was interested, the first of 
which uses partly meter rates and part- 
ly flat rates, and the second, entirely 
meter rates. The consumption of steam 
per square foot of radiation for eight 
months for the first company, 
784 pounds, and for the second, 610 
pounds. A test on the waste of steam 
showed a greater amount of steam 
condensed in a radiator in front of an 
open window with the outside tempera- 
ture about 40 degrees than with an out- 
side temperature of 10 degrees and the 
window closed, the consumption being 
about twice in the former case. Chang- 
ing one company from flat rate to me- 
ter rate increased the revenue 50 per 
cent and cut the coal bill in half. Some 
meter low as 140 
pounds per square foot of steam per 


was 


customers use as 
season; whereas some flat-rate custom- 
ers use as high as 3,000 pounds. 

C. H. Spiehler, Dayton, O., testified 
to a similar experience. 
Quinan, Seattle, 
two districts 


George E. Wash., 


into which 
that city is divided, the class of the 


referred to 


buildings in each being about the same, 
but district great deal 
of flat-rate business while everything 
is metered in the other. The consump- 
the flat-rate about 
one-third higher than in meter 
and the is about 
63 per cent as compared with 49 per 
cent for the meter district. 


one carries a 


tion in district is 
the 
district, load-factor 
This load- 
factor is based on a one-hour maximum. 
The meter system is certainly more 
economical. 

Charles R. North Tono- 
wanda, N. Y., spoke of the use in con- 
with the 
ing device which registered every time 
the meter indicated a complete revolu- 
tion, and thus the cus- 
tomer was using most steam. Anoth- 
Francisco is 
a butterfly valve on the main steam 
pipe, which is connected with a clock 
and an electrical contact. This enables 
steam to be turned off at any given 
hour and turned on again at a prede- 
termined setting. A slight opening -is 
left in the butterfly valve so that 
enough steam passes to prevent freez- 
ing. He told of one case where a 
change to meter service showed a sav- 
ing in operation of 18 per cent and an 
increase in revenue of nine per cent, 
with no increase in cost to the cus- 
tomer. 

L. T. Mason, Hornell, N. Y., told 
of a combination electric light and 
steam-heating plant, which had been 
run for 14 years and had been los- 
ing money from the steam heating, 
while on a flat-rate basis, in competi- 
tion with natural gas. Meters were 
finally adopted, and figures were pre- 
sented showing a comparison between 
flat-rate and meter operation.  Al- 


Bish« »p, 


nection meter of a record- 


showed when 


er device used in San 
















































though the connected load was greater 
under meter service there was a de- 
crease in the coal used of about 360 
per cent 

Kleazer Darrow pointed out that 
most the trouble with flat rates was 
due t vaste of steam by the con- 
sume This could also be obviated 
'y automatic regulation and he con- 
sidered it the critical thing in a steam 
eating system Such regulators are 
sed in Indianapolis and the steam 


consumption is thus to a large extent 


controlled by the company. The auto- 


ntroller keeps the temperature 


matic c¢ 


uut 70 degrees without any hand 


ab« 
ré gulation 
Ruth also 


D. S and Hi. A 


discussion, 


Boyden 
the 
resumed at the 
Wetherell 


tomers why 


which was 


Mr. 


cus- 


joined in 
afternoon session. 
in order to show 
bills 


readings twice a day, morn- 


some 


their were so high, 


1 
took meter! 


ing and evening, and in many cases 
found that more steam was used at 


night time than during the day. 

\. ¢ Toledo, O., had 
it preferable to reduce the pressure or 
radiators rather 
off 


Rogers. found 


cut off some of the 


than to shut the main valve in a 


large building 


Phe 


mittee 


§ the Membership Com- 
a % 


re port ( 


was then presented by 


Rogers, chairman. 
Darrow then presented the 


the 


Eleazet 
report of ;ducational Committee. 
code 

the 
heating and ventilating 
the Ameri- 
Ventilat- 
So- 


consisted of a basis for a 


to 


This 
pertaining important points in 
installation of 
with 


plants. Co-operation 


Heating and 
ing the 
ciety of Mechanical Engineers in form- 
suggested. The 
for another 


can Soc ety of 


Engineers, and \merican 


ulating a code was 


Committee was continued 


vear in order to continue this work. 
\. ( 


entitled “Hot-Water Heating For Resi- 


Rogers then presented a paper 


dence Districts.” In the course of this 
presented a number 
the 


required in different build- 


paper Mr. Rogers 


of formulas for computing radia- 


surtace 


and this 


ting 
ings gave rise to considerable 


discussion as to the basis of such com- 


putations, which was participated in by 


H. A. Woodworth, O. C. Irwin, N. M. 
\rgabrite, Theodore Weinshank, R. D 
De Wolf, Frank K. Chew and W. A. 
Wolls 

A paper was then presented by N. 
M. Argabrite entitled “Possibilities of 
Hot-Water Heating.” 
Possibilities of Hot-Water Heating. 


The possibilities of hot-water heating 
for the central station are affected by the 
way the plant is designed and constructed, 


the rates charged, the methods used in 
figuring radiation, the condition of the 
pipe lines, et Four ways of transfer- 


ring the heat from the exhaust steam to 
the water are mentioned, of which the 
hest is stated to be the use of an ove.-- 


ed heating condenser with the heating 
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water circulated through the _ cooling 
chamber and a dry-vacuum pump and 
hot-well pump to keep a high vacuum on 
the prime mover and obtain the con- 
densate for boiler feed. Next in desir- 
ability to this is the use of a jet condenser 
in which the water takes up the exhaust 
steam. More plants waste money from 
small minor shortcomings than from the 
bigger things \mong these are leaky 
valves, bad packing, poorly covered pipes, 
inefficient pumps, etc. The relation be- 
tween the electrical load and the heating 
load has more effect upon the earning 
capacity than anything else. <A 
mentioned of a central station having 
less than one customer to every 14 popu- 
lation; whereas it is not unusual nowadays 


case is 


to have one customer for every five of 
population. Where electric customers use 
current principally for lighting, hot-water 


heating has an advantage over steam 
heating, since it admits to a certain ex- 
tent of heat storage. The ideal condi- 
tion for a heating load on an electrical 


power station is in the larger cities, where 
several power plants are working in con- 
nection, and the load on the heating plant 
can be adjusted to suit heating require- 
ments. The way in which the books are 
kept has much to do with the apparent 
earnings and the proposition as to whether 
the heating plant represents profit or loss. 
Most plant managers do not know ex- 


actly where they stand in this regard. 
The conditions of the pipe lines have 
much to do with the results on a hot- 


water system, even more than on a steam 
system. Small leaks cause depreciation 
in the pipes and also loss at the coal pile. 
Most possibilities of hot-water and steam 
heating are in common. The greatest 
possibilities in making the hot-water heat- 
ing a money maker are: making the plant 
condensing and doing away with open 
heaters ; installing thermostatic control for 
consumers; improving pipe insulation; 
reducing excessive circulation pressures ; 
eliminating leaky pipes, etc. Detailed 
calculations are given showing how money 
can be saved by eliminating unsuitable 
equipment. Chances of this kind can be 
followed up in saving the condensate 
for boiler feed water, circulating the 
water more slowly, running the heating 
units condensing, etc. 


This was discussed by Thomas Don- 
ohue, L. D. West, D. S. Boyden, Theo- 
dore Weinshank, Byron T. Gifford, A. 
C. Rogers, H. A. Woodworth, EF. Dar- 


row, Thomas Wilson, G. E. Chapman 
and O. C. Irwin. It was brought out 
that in comparing hot water with steam 


heating the former suffers from the 
handicap of the pumping loss and there 
the 


cause. 


driving 
other 
Since the 
ficient, it is desirable to do pumping 
by this 25 to 
per 100,000 feet of radiating surface is 
Better re- 


more coal wasted in 


is 


pumps than from any 


electric pumps are most ef- 


means. 30 horsepower 


on the average. 


with 


necessary 


sults are obtained lower pres- 


sure, and consequently lower velocity, 
and water of proper temperature, rath- 
lower and 
The amount of water 


er than with temperature 
higher velocity. 
pumped depends a great deal upon out- 
side temperatures, but the variation is 
not the of heat 
required is controlled by the tempera- 


of the Two pounds dif- 


great, since amount 


ture water. 
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ferential pressure at the end of the line 
is satisfactory and operations are 
sometimes conducted with om und 
which will do for an Ordinary buildin 

\s good results cannot be tained 
where there is a mixed syste n- 
stallation in the buildings as aii 
these are all uniform. The egrayity SVs. 
tem for instance requires a grea: leal 
more water than do others, 17 wa 
ter for these should be throttled ver, 
closely in order that other cys Hie 
will get sufficient. 

At the opening of the third sessi, 
on Wednesday morning A. B. Biggs 
of Detroit, Mich., presented re 
port of the Committee on Stat 
ords. This emphasized th¢ 
keeping comprehensive records ll 
elements of cost together with data 
on the operation, service conditions 
weather and other factors that in 
fluence production and use of heatine 
A map of the heated district should 


show accurately the entire layout 
the heating mains and minimum dis 
at 
includes a 


tributing various 
The summary 
of the most useful monthly and annual 
records that should be kept. 

The report 
Boyden of Boston who urged strong 


pressures points 


report also 


was discussed by D. S$ 
ly the adoption of a standard and uni 
form of accounting 
ing utilities so that the costs and in 
comes of different plants can be com 
pared on the same basis. N. M. Arga- 
brite, of Ind., spoke on the 


great value of keeping complete rec- 


system for heat 





Elwood, 
ords. It is usually considered rather 
costly to keep extensive records, and 
it is true that it is somewhat hard to 
start a good system of record keep 
ing, in fact, it is much harder to start 
than to keep it 
shows that after the 
inaugurated it does not involve much 
work to gather the data from time to 
He explained many features ot 


this up. Experience 


is once 


system 


time. 
the data system used by his company 


various in which the value 


data 


and 
of 
fest. 


ways 
these have been made mani- 

Norman C. Reinicker, of the Edison 
Illuminating Company, Detroit, then 
presented a paper entitled “Recent Im- 


provements in Boiler-Plant Design and 


Operation.” This paper dwelt par- 
ticularly upon the experience of the 
Detroit company with the operation 


of its specially large Stirling boilers 
at the Delray plant. It emphasized 
the high economy of these units both 
as to initial and operating cost. They 
are provided with stokers at each end 
and in operation during the day they 


are run at considerable over their 
rated capacity, which is 2,365 boiler 
horsepower. During the night one 


stoker is banked and the boiler oper- 
ated at reduced capacity, but the heat 


























14, 1913 


June 


setting is retained in this 
up under full load 
The experience 
are 
with 


the boile r 
ind starting 
‘s greatly facilitated. 
ee! that 
reliable 


erous 


large boilers 


turbines 


the 


than the 


auxiliaries; moreover 


4. are not thrown out of gear as 


-enerators or turbines. The 
of stoker has come in- 


type | 
use for the highly 


xtensive 
very 


a tuminous coals with 


1] results. The use of the large 
about an increase 
about 74 to 


development 


brought 
ney from about 
nt \ distinct 

oit plant has been the new 
ffline made use of on boilers 
500 horsepower. In_ these 
nits a rearrangement of the 


four passes ot 


s premitted 
ses instead of three as here- 
Chis has itself raised the boil- 
ney about 2.5 per cent, but its 
the practically 
con- 


re advantage is 
ntit limination of arches and 
lecrease in repair bills to the 
ls and other elements of the 
tting. 
reading of this fol- 
a large number of questions 
Mr. Reinicker replied. Among 
th participating were N. M. Arga- 
brit D. West, O. C. Irwin and 
Spiehler. A written discussion 
mitted by J. S. Jacobus, of the 
Babcock & Wilcox Company, was read 
by Secretary Gaskill. In this Dr. 
icobus called particular attention to 
and care of 
the 
now 


paper was 


su 
u 


great 
Detroit on 


the thoroughness 
conducted at 
Similar tests 
the Cleveland Illumi- 
Company and it is believed 
will also bear out the high 
It is extreme- 
best boiler- 


a tests 
oilers. are 


peme iade by 


that they 
economy of large units. 
the 
attainable; = of 
have good 


y important to have 
roo management 
course, it is necessary to 
hoik nd stoker equipment with re- 
cording instruments as auxiliary means 


for attaining efficient results, but this 
Is not enough; it is also necessary to 


skilled 


most 


lave trained supervision and 


operatives in order to get the 


out the equipment. 
Bleeder Turbines. 


| subject of bleeder turbines was 


hen brought up by President De Wolf 
who sought a general discussion on 
this topic. N. M. Argabrite spoke of 
Sol results attained with this type 
of machine in Atlantic City. Mr. De 
\\ escribed the installation of 
ble type turbines that is being 
plac n the plant of the Rochester 
Railway & Light Company. These 
Machines are arranged to bleed from 
the first stage. The pressure at which 
th steam is bled varies according to 
th lectrical load on the generator 
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install a 
the 


steam delivered to the heating system 


and it will be necessary to 


pressure-reducing valve so _ that 
practically constant 
Reinicker 


will be at pres- 


described an 


sure. N. C. 

installation in Detroit in which bleed- 
er type turbines were installed giving 
steam from the second stage for boil- 


er-feed purposes. 


Election of Officers. 


The next order of business was the 
election of officers for the ensuing 
year. On motion the report of the 


Nominating Committee submitted on 
the preceding day was approved and 
by unanimous ballot the election 
sulted in the choice of the following: 


Bushnell, of 


re- 
President, S. Morgan 
Illinois Maintenance Company, 
Chicago, III. 

First Vice-president, E. 
dianapolis, Ind. 

Second Vice-president, H. R. Weth- 


the 


Darrow, In- 


erell, Peoria, II. 


Third Vice-president, D. S. Boyden, 


Boston, Mass. 

Secretary-Treasurer, D. L. Gaskill, 
Greenville, O. 

Executive Committee, C. F. Oehl- 
mann, Denver, Colo.; W. A. Wolls, 
Columbus, O.; R. D. De _ Wolf, 
Rochester, N. Y. 

Mr. Bushnell was called upon and 
made a brief address, thanking the 


members and calling attention to the 


importance of the work of the As- 
sociation. 

The next subject brought up was 
action on the proposed amendments 


to the constitution that had been pre- 


sented on the preceding day. The 
first amendment respecting a new 
classification of members was unan- 
imously adopted after some _ discus- 
sion. It provides for three classes 


of active membership and for one class 
each of associate and honorary mem- 
bers. Class A 
companies and individuals engaged in 


active members are 
operating district heating plants, also 


consulting engineers not engaged in 
manufacture of apparatus; class B ac- 
are officers and em- 


class A 


members 
the 


tive 


ployees of companies, 


firms or individuals; class C active 
members may be local heating con- 
tractors and“others interested in dis- 
trict heating but not in the manu- 
facture of equipment therefor. As- 
sociate members’ are  manufactur- 
ers of heating apparatus and_ sup- 
plies, also national contractors and 
trade journals. Honorary members 


must be persons of distinguished merit 
in the heating field. After a spirited 
the 


specting dues 


second amendment re- 
was adopted, after de- 
ciding to make the dues of all class 


discussion 


A members alike ($10 per year) regard- 
less of the size of the community they 
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did business in; dues of class B and 
class C members are $5 a year; of 


associate members $10 a year. 
The 
funds of 


the 
ad- 


replenishing 
the 


question of 
the 
ditional expense involved in republish- 


\ssociation for 


ing its 1912 proceedings was brought 


up and a movement led by Charles 
R. Bishop, of the American District 
Steam Company, brought about the 


contribution of 
be th 
the 


voluntary generous 


and active 


the 


sums from associate 


members for relief of situa- 
tion. 

On Wednesday 
session of the convention opened with 
a talk by H. W. the 
\rmstrong Cork Company, Pittsburgh, 
Pa., his subject being “The Insulation 
of Underground Steam With 
the aid of numerous lantern slides Mr. 
interesting 


afternoon the fourth 


Prentis, Jr., of 


Lines.” 


Prentis brief but 


dissertation on the use of cork insula- 


gave a 


In the discussion of this subject, 
Theodore Weinshank, 
and N. W. Arga- 
participated, the came 
make an 


tion. 
in which 
Thomas Donohue 
question 
underground 
waterproof. The 
that it was 
ly impossible to do this 


brite 
up of how to 


pipe line opinion 


seemed to be substantial- 
except at 
almost 


prohibitive expense. 


District Heating on Pacific Coast. 


G. E. Quinan, of the Puget Sound 
Light & Power Company, Seattle, 
Wash., gave an extemporaneous but 


very interesting talk on “District Heat- 
ing on the Pacific Coast.” He 
cribed particularly the heating system 
in Seattle which is fed from two plants 
supplying live steam to the business 
section of the city, comprising an ex- 
tent of about 17 blocks in length and 
5 to 6 in width. Mr. Quinan described 
the weather conditions and other local 
peculiarities, the method of operation, 
the rates prevailing (which are prac- 
tically all on the meter system), the 
design of the heating plant and dis- 
tributing system and other features of 
interest. About 500,000 square feet of 
radiation is connected with the system, 
which consumers. The 
pany also supplies electric power from 


des- 


has 535 com- 
water-power plants and for this reason 
live steam is used for the heating serv- 
ice. It has been found that the sup- 
ply of heat is a very satisfactory way 
to keep out isolated plants, of which 
are practically Seattle. At 
the conclusion of his talk Mr. Quinan 


none in 


replied to many questions regarding 
details of the installation and method 
of operation of the Seattle plant. 


Among those who discussed the sub- 
ject briefly were J. H. Walker, L. D. 
West, Thomas Donohue, Charles R. 
Bishop, President De Wolf and R. C. 
Marsh. 


Harold Almert, of H. M. Byllesby 
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& Company, Chicago, Ill, then pre- 
a paper entitled “Appraisal of 
Heating Properties.” 
Valution of Utility Properties. 
Mr. Almert first the ten- 
dency toward public 
utilities and pointed out the difference 


held in different parts of 


sented 


discussed 


regulation of 


of opinion 


the country on details of regulation. 
Many of the public service commis- 
sions are extremely fair and are a 


boon both to the public and to the 


untilities, but some commissions have 


not been so fortunately constituted or 
else have been hampered by immature 


legislation so that the decisions ren- 
dered by these commissions cannot be 
regarded as models. There is still 


difference of opinion re- 


although it is 


considerable 


garding rate making, 


coming to be more generally accepted 
that a valuation of the entire 
property, both tangible and intangible, 


different 


proper 


is necessary. On account of 
conditions prevailing in different parts 


of the country, different bases of valua- 


tion have come into vogue All re- 
quire, however, an appraisal of the 
assets of the utility. The mere valua- 
tion of the physical property is a sim- 
ple task but a complete appraisal of 
every item, both physical and _ in- 
tangible, which should be considered 


the value on which the 
utility is entitled to earn a fair return, 
difficult 


and 


in making up 


call- 
both 
In making 


is a much more matter, 


ing tor experience training, 


technical and commercial 


such an appraisal it is best to engage 
the service of some competent out- 
side corps of appraisal engineers or 
valuators. Values determined in this 
manner are looked upon more favor- 


ably by regulating boards than any 


value determined by the engineers of 


the utility itself. One of the most diffi- 


cult elements to appraise is what is 


known as going value. It is highly 


desirable for any utility company to 
find out in detail the exact investment 


which it has 


for any given class of 
consumers, the exact cost of serving 
them, the revenue received and, after 


deducting all proper charges for oper- 


ation, taxes, maintenance, deprecia- 
tion, etc., to find out whether or not 
sufficient is left over to pay a rea- 


this investment. 


Then a careful analysis may show sur- 


sonable return on 


prising results; a class of business 
that profitable 
may be shown to be far from profit- 


able. 


was regarded as most 
It may show the possibility of 
reducing rates to another class of cus- 
evidently 
the 


may 


tomers that is carrying a 


burden than is 
be the 


greatly increasing the number of that 


larger share of 


just and this means of 


class of customers. Comparatively 


few companies have the facilities, time 


ELECTRICAL REVIEW 








AND WESTERN 





or talent within their own organiza- 
tion to make such analysis quickly and 
correctly; therefore it is desirable to 
the 
trained for this 

At the 
ing the first paper presented was by 
D. L. Gaskill, the Ohio 
Electric Light Association, on the sub- 
“Commission Public 


In this paper Mr. Gaskill 


engage services of organizations 
work. 

session on Thursday morn- 
secretary of 
ject Control of 
Utilities.” 


pointed out the need for commission 
regulation and considered the neces- 
sary requirements in order that it 


should be satisfactory. Such a body 
must have power to grant relief to the 
injured party and to enforce its man- 
dates. It means 
carrying on Where 


have ample 
for this 
state commissioners have proper pow- 


should 
work. 


ers and ample funds the results have 
highly the peo- 
ple, but where local municipalities have 
regulatory the have 
generally been unsatisfactory. 


been satisfactory to 


powers results 

This paper was discussed by D. S. 
3oyden, E. B. Tyler, Frank K. Chew, 
R. C. Marsh, Harold Almert and 
Thomas Donohue. 

The next paper, by C. J. Davidson, 
entitled “Is District Heating Profitable 
the 
the 


Central Station?” was, in 


the 


to the 


absence of author, read by 


secretary. 
Is District Heating Profitable to the 
Central Station? 

This paper points out the divergence 
of opinion between customer and _ heat- 
ing companies as to the profits in dis- 
trict heating and aims to analyze the 
causes. The writer considers those ele- 
ments of the problem which determine 
the advisability of supplying steam trom 
a central station. The greatest reason 
tor failure is an attempt to sell steam on 
a flat rate. Hot-water heating is not con- 
sidered and is not regarded as so advis- 
able because any customer can _ supply 
himself when necessary, and there is thus 
potential competition. Most prospects are 
equipped for steam and it is easier to 
change from water to steam than from 
steam to water. Moreover, steam can be 
metered. while the heat in water cannot. 
Hotels and restaurants are not desirable 
customers, since they need high-pressure 
steam. This service, if supplied at all, 
should certainly be metered. An _ im- 
portant factor is the location of the cen- 
tral station with reference to the load. 
Long transmission does not pay. The 
character of the electric lead must be 
considered as well as the tvpe of prime 
mover in use. High-pressure turbines 
do not lend themselves so easily to the 
problem as compound condensing engines 
or bleeder-type turbines. If the electric 
supply is for lighting only, the condition 
is not a favorable one, but if the supply 
of exhaust steam fits in fairly well with 
the demands for heating, the condition is 
favorable. For a new installation careful 
consideration should be given to the 
selection of apparatus and type of engine 
best adapted to the conditions. The writer 
prefers the use of cast iron for street 
mains to either wrought iron or steel. 
Pipes should be properly insulated and 
laid in concrete. 
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This paper was discussed by R.C 
Marsh, H. R. Wetherell and D, x. 
Mason. Mr. Mason stated that there 
was no difference between steel and 


iron pipe with respect to corrosion. 
Mr. Wetherell had used cast-iron pipe 
with entire 
Heating of Factory Buildings. 
Wilder, Rochester, N. 
presented a enciled 
Heating 


satisfaction. 


Edward L. 
Y., then 
“Operating 
Large Factory Buildings.” 


paper 
Economies in 
Mr 


cited two cases of large buildings ys- 


Wilder 


ing steam heat where economies had 
been introduced by shutting off steam 


for certain periods at night It is 
well worth while for a heating com- 
pany to show customers how to use 


steam economically and get the most 


With 


less heating 


service for the money they pay. 
shut off there is 
from the 


steam 


loss building becaus¢ less 


circulation of air and because of thx 
lower difference in 
tween inside and outside of the build 


heat left 


temperature  be- 


Moreover, with on at 


ing. 
night the temperature is likely to rise 
higher than during the day and win- 


dows are opened in the morning to 
lower the temperature. Recording 
theremometers had been found very 
useful in studying operation. Charts 


were given illustrating the temperature 
record in the two buildings mentioned 
and the schedules adopted were given 
and 32 per 


in detail. Savings of 37 


cent were accomplished in these tw 


cases. 
This paper was discussed by H. R 
Wetherell, Theodore Weinshank, H. 


Bath 


principal 


A. Ruth, D. S. Boyden, O. H. 
gate and R. D. De Wolf, the 
point in controversy being as_ to 
whether continuous 
heating Mr. 
Weinshank’s experience had been that 
heat a 


intermittent or 


was most economical. 


steam was required to 
building intermittently than 
uously. Mr. Boyden had found it to 
depend upon the outside temperature 
With the below 


more 


contin- 


outside temperature 


30 degrees he had found continuous 
heating more economical as well as 
more satisfactory in service. Mr. Ruth 
and Mr. Wilder had found it more 
economical to shut down the steam 


during the night. Unless heating dur- 
ing the night hours is carefully watched 
there is likely to be great waste. Mr 
De Wolf pointed out that buildings 
are often overheated, which results in 
decreasing the efficiency of the oper- 
atives, and the output of the factory 
is less than when the temperature is 
maintained at a more healthy point. 
The efficiency of a manufacturing plant 
is directly affected by the proper han- 
dling of the heating. 

After a discussion of the best meth- 
ods of promoting the work of the 
Association the convention adjourned. 
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AND GAS ASSOCIATION. 





Ninth Annual Convention at Galves- 
ton, Tex. 





‘ssociation, having in former 


[his , 
itself unique because of its 


years I! : 

nei ndance, this year as a further 
advane' jopted the plan of holding paral- 
lel sessions, which proved a great suc- 
ess and which will no doubt be a fea- 
ture of tuture conventions. 

The opening session on Wednesday 
morning, May 21, was called to order in 
the Ball Room of the Hotel Galvez, Gal- 
yeston, Tex., at eleven o’clock by the pres- 
‘dent of the Association, Fred M. Lege, 
Ir, of Galveston. J. H. Kauffman, sec- 
retary of the Commercial Club of Gal- 
yeston, in a very cordial address wel- 
comed the delegates to Galveston. W. 
B. He Dallas, on behalf of the As- 
sociati responded. President Lege 
then re his address in which he stated 
in part follows: 

There is, I believe, an awakening 
among the utilities of Texas to the 
benefits to be derived from full co- 
operat and they are also realizing 
that in this association lies the great 
and present opportunity for that co- 
operat 

We know that a change has been 
taking place in the relation between 
ours¢ ind our public. The storm 
of det iation and misrepresentation 
let loose on us the past few years has 
had ¢ results in that it has cleared 
the air for better vision by both our 
public and ourselves. We have both 
learned that there are two sides to the 
matter, and, what is better, we have 
each learned to go around and take a 
good lerstanding look at the other 
side, with mutual benefit. With proper 
publi on our part has come better 
confidence and more encouragement on 
the part of the public, and that confi- 
dence and that encouragement have 
stirred us to new efforts to merit more. 

The future of the public-utility bus- 
iness looks brighter today than ever 
before and that brighter prospect is 
caust vy a belief that its stability as 
an it tment will be greater in the 
future than it’ ever has been in the 
past stability is the very life of 
invest as it is the death of specu- 
lation 

TI nvention then resolved itself 
into t separate sessions, the street-rail- 
way and electrical men remaining 
in the Ball Room and the gas men ad- 
journing to an adjoining room where 
they up for the remainder of the 
morning session and all Wednesday aft- 
ernoon session, problems of respective in- 
terest to them 

Thursday Morning Session. 

The first paper to be presented at this 
session was by E. E. Nelson of the North- 
ern Traction Company, Fort Worth, Tex., 
™ the subject of “Erection and Protec- 
tion of High-Tension Lines and Appara- 
tus.’ 
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The author discussed the various 
elements of equipment in a high-ten- 
sion plant and the methods of instal- 
ling and protecting them. The design of 
the power plant, the arrangement of ca- 
bles and switchboards, the grounding 
of metal work and the choice of cir- 
cuit-breakers were taken up in detail. 
The various types of protective re- 
lays were discussed and the use of air- 
break switches outside the power house 
was advocated, in addition to the oil 
switches within. The various. kinds 
of lightning arresters were described 
and a choice of these discussed. The 
multiple-gap, horn-gap, electrolytic and 
compression-chamber arresters were 
considered in turn, and care in making 
proper ground connections emphasized. 
The choice of line insulators was dis- 
cussed, the pin and suspension types 
being considered in detail and the use 
of arcing rings mentioned. 

The discussion was opened by George 
Cushman, of San Antonio, who cited some 
early-day experiences with high-tension 
lines. He also inquired about the danger 
to the men working on the high-tension 
lines, to which Mr. Nelson replied that 
he did not think either on the part of the 
men or upon the part of the citizens of 
a town that the high-tension line was any 
more dangerous than the arc circuits. 

H. S. Cooper, the secretary of the As- 
sociation, stated that in the discussion 
of that matter a number of years ago it 
was contended that the higher the ten- 
sion the safer it was, not only on ac- 
count of the fact that they took more 
pains in putting it up, but from the fact 
that the high tension nearly always went 
to ground, the high tension jumping 
over any short break in the ground con- 
nection, whereas the low tension would 
not. 

W. L. Wood, Jr., of Texarkana, start- 
ed considerable discussion by stating 
that the switchboards some of the man- 
ufacturers sent out to medium-sized 
plants were a mess of junk, that with 
the field rheostat, generator switch, po- 
tential transformers, current transform- 
ers and other things on the back of a 
sixteen or eighteen-inch panel, there was 
not sufficient space to avoid short-circuit- 
ing. 

From an insurance standpoint, H. Jal- 
onick, of Dallas, stated that the objec- 
tion to running high-tension wires 
through cities was not along the line of 
its equivalent in an arc-lighting circuit, 
but that they considered an arc-lighting 
circuit, or any local circuit, could be shut 
off in case of fire, whereas in order to 
cut off a transmission line it would in- 
terfere with the lighting of possibly four 
or five other towns. 

A. C. Scott, of the Scott Engineering 
Company, Dallas, stated in regard to 
switchboards that he had seen a good 
many of them in the last few years and 
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thought too much could not be said in 
regard to the proper care of the switch- 
board for a One of the 
most serious defects he had noticed was 
the placing of the switchboards so close 
to the that after the installation 
there was no chance for a workman to 
do anything behind the board. He said: 
“IT think that the manager of a small 
plant ought to realize that rather than 
put a board less than five or six feet 
from a wall that he would better build 
a larger building or find some space 
where they could connect the wires as 
they should be and still have room for a 
man to pass behind the board and work 
on the circuits.” Dr. Scott also referred 
to the desirability of using glass for 
insulation rather than porcelain, be- 
cause it was sometimes very difficult 
to detect a defect in the glazing upon 
which the successful use of porcelain 
depends. Others taking part in the 
discussion were C. G. Matthews, of 
Galveston; F. R. Slater, of Dallas; Mr. 
Robinson, of Galveston; Mr. Evans, 
of Yorktown, and W. R. Phipps, of 
Galveston. 


small station. 


wall 


The next paper was by A. L. Chase, 
superintendent of the Clarendon Light 
& Power Company, and was entitled 
“Oil Engines for Light and 
Plants in Small Towns and Cities.” 


Power 


Oil Engines for Small Plants. 


This paper discussed the choice of 
prime mover for the lighting plant in 
a town of 2,500 population where the 
price of coal is $3.75 per ton and dis- 
tillate oil five cents per gallon. It was 
found to be a losing proposition to op- 
erate 24 hours with steam equipment 
and in rehabilitating the station two oil 
engines of capacities 50 and 100 horse- 
power, of the two-cylinder, vertical 
low-compression, make-and-break-igni- 
tion type, were installed, with 60-cycle, 
three-phase, 2,300-volt generators. The 
first cost of these engines was about 
$65 per horsepower. Fuel cost was cut 
from $225 to $164 per month and no 
trouble was experienced in operation. 

F. C. White, of Amarillo, opened 
the discussion by calling attention to 
the fact that Mr. Chase’s fuel cost per 
kilowatt-hour was 1.5 cents, which was 
very low. A number of the mem- 
bers entered into the discussion of the 
comparative economical operation of 
the different kinds of engines and ex- 
pressed the opinion that oil engines 
would be more economical than now 
if the engineers were as familiar with 
the operation of oil engines as they 
are with steam engines, and that the 
manufacturers were making a big mis- 
take in advertising that it did not re- 
quire an expert to run an oil engine, 
whereas under practical conditions it 
was essential to get economical opera- 
tion. 
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Thursday Afternoon Session. 

The very interesting paper by E. D. 
Kelly, manager of the Terrell Electric 
Light Company, on “Economic Opera- 
in the Small Towns,” started the 
afternoon 

This paper the differ- 
ences in the operation of an electric 
light plant in a town of population less 
than 10,000 as compared with the large 
more 


tion 
session. 


pointed out 


city Customers are naturally 
scattered and the use of electric light 
The costs of distribution 


losses in 


ess profuse 


and operation are 


proportion 


plant 


consequently greater in 


The organization of the company 
cannot be so thoroughly  system- 
itized and departments must over- 
lap to a considerable’ extent It 


s also impossible to keep so large a 
reserve of material, machinery, or la- 


bor 


Full co-operation is necessary be- 
tween all employees to achieve the best 
The author 


in his own town competition with a 


results described how 
municipal plant had been successfully 
made. For small residences a flat rate 
of $1.00 per month the first 50 


candlepower and 30 cents for each ad- 


for 
ditional 16-candlepower lamp was of- 
fered, a limiting device being used. For 


lighting and signs, 1.5 


cents per watt per month was adopted 


show-window 
as a flat rate, the lights being controlled 
by a night watchman. 

E. W 
the 


Kellogg, general manager of 
sJeaumont and El Paso Companies, 
“The 

not 
imagine that the mere working up of 


opened the discussion by saying 
man running a small plant must 
a large organization will get him out 
of his trouble; the trouble with a great 
of the plants is that they are 
To my. mind the most 
this 
because a plant is 


many 
over-organized. 


interesting fact paper has shown 
small 
and has not got departments is no rea- 
with good hard work and 
commercial methods, a 
showing cannot be made 
fact that Mr. Kelly in- 
customers from 97 to 400 
is probably a record that the largest 
cities could not duplicate with all their 


organization.” 


is that just 


son why, 
old-fashioned 
remarkable 
I think 
creased 


the 
his 


W. J. Norton then read his paper on 
the proper basis of rates for electric, 
gas, and water utilities in Texas, in 


which he brought out very clearly the 
desirability of having a uniform basis 
of rate as distinguished from a uniform 
rate 

The Friday morning was 
opened by an address by Frank Watts, 
reigning Jupiter of the Jovian Order. 

\. C. Scott, of Dallas, then pre- 
sented a paper on the subject, “Purifi- 
cation of Feed Water for Steam Boil- 


ers. 


session 


This paper pointed out the necessity 
for giving attention to the quality of 
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water used in steam boilers. The wa- 
ter of Texas was discussed, the proper- 


ties of the water being considered 
from three main sources; lakes and 
ponds, rivers, and wells. <A_ table 
was given showing the waste of 
fuel for different thicknesses. of 
scale, and the other disadvantages 
in scale were pointed out. Meth- 
ods of reducing the trouble were 
then taken up as follows: (1) cold 


processes for softening the water; (2) 
the hot-process system; (3) live-steam 
purifiers; (4) boiler compounds. 

Mr. Cherry, of Weatherford, stated 
that had boiler 
graphite for cleaning their boilers, and 
that the tubes were just as clean as 
they were when they began using them. 

H. S. Cooper stated that where the 
tubes were absolutely clean, with no 
scale, that seem to get an elec- 
trolytic deposit just the same as nickel- 


they been using a 


you 


plating or silver-plating. 
W. L. Wood, Jr., of Texarkana, said 
that he certainly appreciated Dr. Scott’s 


statement that a boiler should not be 
used as a settling tank. He stated 
that after considerable experimenting 


the 3 
cleaner very satisfactory. 


he had found 5-inch l.aGonda 


Dr. Scott was kept busy answering 
of some 
considerable time. 


questions local interest for 
Secretary Cooper then presented his 
report of the work of the permanent 


secretary's office. 
Saturday Morning Session. 


The final session of the convention 
was devoted to reports of committees 
and routine matters. The Nominating 
Committee reported the following offi- 
cers, who were elected for the ensuing 


year: president, G. H. Clifford, Fort 
Worth, Tex.; first vice-president, D. 
B. Fisher, Dallas; second vice-presi- 
dent, W. L. Wood, Jr., Texarkana; 
third vice-president, E. W. Kellogg, 
Dallas: treasurer, J. B. Walker. The 
selection of a secretary was left to 
the Executive Committee, but a mo- 


tion was passed requesting the Execu- 
tive Committee to re-appoint H. S. 
Cooper, of Dallas, as secretary for the 
ensuing year. 

The entertainment program was fully 
carried out and included an open-air 
concert and dance on Wednesday even- 
ing; a luncheon at the Oleander Coun- 
try Club; a dinner and at the 
Oyster Farm Thursday evening; 
a boat excursion on Friday afternoon 
Jetties Settison’s 

elaborate supper 
auction-bridge 


dance 
on 
to Galveston and 
Pier, an 
was served; and 
party for the ladies. 

The Jovians held a rejuvenation on 
Friday evening, when some 75 candi- 
dates were admitted to the Order, after 
which a luncheon was served. 


where fish 


an 
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The secretary’s register of the at- 
tendance showed a total of 482 Present 
at the convention. 
simultaneous 


The feature of the 
Sessions was very 

cessful and added greatly to the 
terest and value of the meeting. 
a movement started heretofore and 
augmented this year, it is probable that 
sooner or later the Southwestern Elec. 
trical and 
Galveston 


Suc- 
in- 
From 


Gas Association 


permanent 


will make 


its convention 
city. 
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Luminescent Neon Tubes. 

and French electricians fra- 
ternized most happily together in Pairs 
May 20 to 24, 150 members and 
friends of the English Institution of Flec- 


English 
from 


trical Engineers joining with the mem- 


bers of the Société Internationale des 
Electricians in conferences on electric 
railroad traction, direct-current series 
transmission, mechanical devices in tele- 
phone exchanges, etc. Marcel Deprez pre- 


sided at one day’s proceedings and \\ 
Duddell, of the Institution, oc- 
cupied the chair at another sitting. M. 
Eiffel held a reception at the top of Eiffel 
tower. 


English 


One of the six papers on electric 
railroad work was a general and eco- 
nomic, rather than a technical, study 
of electrification problems in the Unit- 
ed States, by H. Parodi. 

Perhaps the most noteworthy event 
was the lecture by Georges Clau mn 
“Luminescent Neon Tubes,” accom- 
panied by experiments and _ projec- 
tions. The lecturer showed how his 


process of separation of the elements 
of the air by liquefaction allowed him 
to get neon as an industrial and plenti- 
ful product, available for industrial pur- 
He has the 
production of luminescence and he said 


poses. been working for 


that neon’s properties are, in fact, very 


remarkable; its spectrum is superb, 


though unfortunately it does not con- 
tain blue lines; moreover it makes light 


with great ease, as Professor Collie 
had demonstrated. This property in due 
to the fact thaf neon is very easily 
permeable to electric discharge: in 


place of 1,000 volts to traverse air, we 
need only 13 volts in the case of neon 
Some of the difficulties that arose wert 
met with in the following way. Neon 


is very sensitive to the presence o! 
the smallest quantities of other gases 
and is entirely annihilated by them. It 
is, therefore, quite insufficient to fill 
the tube with very pure neon, as im 


purities escaping from the electrodes 
the current prevent 
M. Claude's proc- 


e . . oc 1 . 
ess of overcoming this difficulty util 


on the passage of 


neon from vibrating. 


izes the remarkable action ot charcoal, 
the greatest 
Neon 


of absorbing gases with 
avidity when strongly cooled 


is purified in the tube itself during the 
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of the current by means of 
cooled by liquid air, which 
impurities and leaves neon. 
The is then separated from the 
charcoal containers. Tubes thus ob- 
tained, however, had a very short life, 
ting in the absorption of neon and 
latilization of the electrodes by 
rrent. By increasing their sur- 
ficiently M. Claude has suc- 
decreasing this absorption in 
anner that it is nearly stopped, 
ff the tube being greatly ex- 


passage 
charcoal 
removes 
tube 


resul 
the 
the cu 


face 


veyond that of incandescent 
cturer went on to indicate the 
es of neon tubes in compari- 
nitrogen tubes, thus: (1) the 
difference of potential is only 
a great advantage in respect 
(2) The candlepower is 
eater, 200 per meter 
60; tubes are much shorter 


candles 


less expensive, and they can 
ctured at the factory and con- 
finished. (3) 


the efficiency is much better, 


customers 
per candle in place of 1.7. 
have experiment- 
light is physio- 
that it  in- 
the visual acuity by 25 per 
nfortunately, said Mr. Claude, 
too red. This 
for certain il- 


ind Laporte 
n that 


excellent 


neon 
and 


ht of neon is 


an advantage 
tion, but in most cases it is a 
It is possible to correct 
light 
green radiation. 
is the Cooper-Hewitt, utilize di- 
urrent of low tension, whilst neon 
juire alternating current of high 
In regard to. this serious dif- 

M. Claude correcting 


hat are ordinary neon tubes con- 


lefect. 
which is very 
Mercury tubes 


mercury 


devised 


ning some mercury; these tubes, laid 

tubes, work with the 

current. Correction thus  ob- 

s said to be excellent, and it is 

le to get a very 

nation at a total rate of 08 to 0.9 

per candle. 
if the 

vhite 


he neon 


agreeable il- 


applications __re- 
some- 


usual 
red light is 


For 


light, 
convenient. instance, in 
us publicity work where dazzling 
s desired, the lecturer suggested 

llent field for the neon lamp. 
Beaufort tubes of 
diameter, it can be arranged in 


ins of the de 


forms and designs. 
oe 

railway between  Bussoleno, 
id the French frontier was re- 
electrified. Three-phase loco- 
are used. Energy is supplied to 
ition at 50,000 volts, 50 cycles 
insformed to 3,500 volts, 16 
use on the trolleys. Regen- 
braking is used on the down- 

stretches of the line. 


ELECTRICAL REVIEW AND WESTERN 


The Heterodyne Receiving System. 

At a meeting of the Institute of 
Radio Engineers, held in New York 
City on June 4, John L. Hogan, Jr., 
of the National Electric Signaling 
Company, presented a paper describ- 
ing the principle in- 
volved in the Heterodyne 
Much interest has been shown in this 
invention of R. A. Fessenden, especial- 
ly since the recent test between Arling- 
ton, Va., and the United States Steam- 
ship Salem, in which it was used for 


and apparatus 


receiver. 


long-distance communication. 


Since the “beats” principle, upon 
which the heterodyne operates, is not 
Mr. Hogan 


discussion of 


generally understood, 
opened his paper by a 
the classification of radio receivers and 
of the addition of simultaneous wave 
motions. Radio receivers of two 
broad classes; (1) the relay or “trig- 
ger” type, in which the received en- 
local, 


are 


ergy releases an amount of 
potential energy which in turn oper- 
ates an indicator to produce a signal, 
and (2) the “converter” type, which 
acts merely as a transformer linking 
the antenna and the indicator, and in 
which the signal is produced by energy 
from the transmit- 
ting station. Receivers of the first 
class (such as filings coherers) are 
limited by their delicacy and ineffici- 
ency, while the second, 
such as the gas, liquid or solid rectifi- 
producing a 
energy than that 
actually received. This has led to at- 
tempts to microphonic or other 
telephone amplify received 
signals, but in general these have been 
selective receiver 
persistent waves 
but will not effects due to 
highly damped discharges (such as 
those of atmospheric interference) is 
needed in the art transmis- 
sion. The only receiver of this type 
is the Heterodyne, whose action is to 
give an indication the conjoint 
operation of two high-frequency alter- 


actually received 


those of 


cannot utilize in 


any 


ers 
signal more 
use 
relays to 


unsuccessful. A 
which will amplify 


increase 


of radio 


by 


nating currents, one received from the 
transmitter and the other usually gen- 
erated at the receiving station. 

Mr. Hogan illustrated by 
slides the graphical addition of waves 
treating mathemati- 
The produc- 


lantern 
of various types, 
cally the several cases. 
tion of acoustic beats by organ pipes 
and singing flames was shown, and. the 
distinction between polarized and non- 
polarized indicators demonstrated by 
generation of inaudible air-wave beats 
with Galton’s whistles. 

heterodyne receiver 
were the first, two 
streams of waves having slightly dif- 
received on 
Currents set 


types of 
described. In 


Five 


ferent were 


separate 


frequencies 


two antennas. 
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up by them passed through the coils 
of a non-polarized magnetic telephone 
and reacted on its diaphragm to pro- 
duce audible signals. In the second 
form, a single antenna was used, one 
of the two interacting currents being 
generated by an alternator, arc. or 
other oscillator at the receiver. The 
third form shown had its  sensitive- 
ness increased by use of a dynamome- 
ter telephone, and the fourth type was 
made still more effective by the use 
of a static telephone receiver. 

With this last arrangement of heter- 
odyne apparatus signals had been re- 
ceived over 3,000 miles, in spite of the 
notoriously low sensitiveness of the 
static telephone. The. great increase 
in effective sensitiveness could be ex- 
plained by a theory of operation 
which had been proposed, and which 
indicated that the static telephone used 
upon the heterodyne principle would 
respond to a given strength of sus- 
tained wave ‘several hundred times as 
loud if used simply. 

The fifth type adds to 
sensitive rectifier and telephone com- 
bination of modern receivers the amp- 

power of heterodyne excita- 
Receiving either from sustained- 


shown the 


lifying 
tion. 

wave or spark transmitters, it is pos- 
sible to read signals so weak that they 
cannot be heard with the ordinary re- 
ceiving apparatus. On spark signals 
the intensity of heterodyne response 
is from 5 to 15 times as great, in 
audibility, as that of the recti- 
fier receivers operating normally, while 
on sustained waves the effective ampli- 
This increase 
waves 


best 


fication is still greater. 
of sensitiveness to continuous 
accounts for the long distance trans- 
mitted by the are temporarily installed 
at Arlington and used for special tests 
during the cruise of the Salem to 
Gibraltar. During these trials all long- 
distance signals, whether from arc or 
spark sender, were received on the 
heterodyne, the ticker receiver having 
been abandoned after the earlier tests 
by the Navy engineers. 

between 
Arlington the permitted 
modification of the the 
Austin-Cohen transmission expression 
so as to allow for the increased sen- 
sitiveness of the heterodyne. Extend- 
ing such data it is found that two sta- 
tions of the Arlington type could ex- 
change messages regularly by day and 
night over a distance of 4,500 kilometer 
(2,800 miles) or transmit be- 
tween them dayligh signals of 25 times 
(readable through light 
static) even if 5,500 kilometer (3,400 
miles) apart. These distances 
be impossible with anything like sim- 
transmitting power with any oth- 


the trials 
Salem 
constants in 


secured on 


and 


Data 


could 


audibility 


would 


ilar 
er receiver. 
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Direct-Current, 2,400-Volt Locomo- 
tives for Butte, Anaconda & Pa- 
cific Railway. 

The electrification of the Butte, Ana- 
conda & 
tional interest because it represents one 


Pacific Railway is of excep- 


of the largest installations of electrical 
equipment for steam railroad service 
and the first in this country where di- 
dect-current locomotives operating on 
as high a potential as 2,400 volts will 
be employed. Construction work nec- 
essary to effect the change from steam 
to electric equipment is now practically 
completed 

The adoption of the system selected 
for this railway was determined after 
a comprehensive study of local condi- 
tions and requirements. The traffic de- 
mands are unusually severe and consist 
of 
copper ore over heavy mountain grades. 


principally hauling long trains of 


In comparison with other existing sys- 
the 2,400-volt direct-current 
for exacting 


tems was 


considered best suited 


service of this character, for its adop- 
tion presented an opportunity to realize 


unusual economies both in initial ex- 


penditure and the cost of operation. 
The section of the road that has 
been equipped lies between Butte and 
Anaconda, Mont. It comprises 30 
miles of main-line ‘single track, and 
numerous sidings, yards and smelter 


tracks aggregating a total of about 90 
miles on a_ single-track basis. The 
haulage of copper ore from the Butte 
mines to the smelters at Anaconda, 
together with all mine supplies, lum- 
ber, etc., moving in both directions, 


to 5,000,000 tons 


per year. 


amounts practically 


of freight Complete freight 
trains weighing 3,400 tons are made up 
loaded will 
handled of 
per cent by a locomotive consist- 
of the illustrated. 


will be 


of 50 steel ore cars and 


be 
0.3 


ing 


against a ruling grade 


of two units 


Single units used for making 


up trains in the yards and for spot- 
ting cars. 


~ 


The initial equipment consists of 17 


locomotive units, 15 for freight and 2 
for passenger service. Each unit 


weighs approximately 80 tons. The two 
units for forming the freight locomo- 
tives in each case will be coupled to- 
and operated as a multiple- 

The combination freight lo- 


gether 


set. 


unit 
comotive will haul the usual trains of 


of 


3,400 tons at a maximum speed 
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15 miles per hour against the ruling 
grade and at 21 miles per hour on level 
tangent track. 

The passenger locomotives are of the 
same design as the freight locomotives, 
except they are geared for a maximum 
speed of 45 miles per hour on level 
tangent track. A schedule of eight pas- 
senger trains per day, four each way, 
maintained, the average train be- 
ing composed of a locomotive and three 
standard steam-road passenger coach- 
es. All the locomotive equipment, as 
well as the substation apparatus and 
overhead line material, was designed 
and built by the General Electric Com- 
One the locomotives is on 
exhibition at the Master Mechanics’ 
and Master Car Builders’ conventions, 
Atlantic City, N. J., June 11 to 18, in- 
clusive. 

The locomotives are the articulated 
double-truck type with all weight on 
the drivers. The cab, containing an 
engineer's compartment in each end 
and a central compartment for the con- 


is 


pany. of 


trol apparatus, is carried by the two 
truck frames on center pins. On each 
axle is mounted a motor of the twin- 
geared The draft gear 
mounted on the outer end frame of each 


type. friction 
truck transmits the hauling and buffing 
the truck 
frame, diverting these strains from the 


stresses directly through 


center pins and under-frames. 

’ The principal data and dimensions 
applying to the locomotives are the fol- 
lowing: 


Length inside of 
Jength over cab.......... ae 
i CC ho ee Beh Cu CeSERE RN ewEReA 
Height with trolley down. 
WGC QVOT Bib ecccccccvcecvcccccsccescesses 
Total wheel base...... 
Rigid wheel base...... 
Total weight 
Weight per 


rims, passenger locomotives 
freight locomotives....... 
passenger 
at 30 per cent 


Gears, forged 
Pinions, forged, 
Pinions, forgea, 
Tractive effort 
Tractive effort at one-hour 
Tractive effort at continuous 

The trucks are built of heavy steel 
castings. The are of a 
truss pattern with heavy top and bot- 
tom members and pedestal tie bars. 
They are connected by end frames and 
a cast-steel center transom. The entire 


coefficient. 
ll. eee 
rating..... 


side frames 


weight is carried on _ semi-elliptic 
springs suitably equalized. The cab 
underframe consists of two 12-inch 
longitudinal steel channels on either 


side of the center and two 6 by 6-inch 
The 


steel angles along the outer edge. 


locomotives..... 









~ 


Vol 62—No. 24 





WW, 








SS 
N UGQ SSG ;*weU_ iii ot oud Lg JoJo ii hi ji i i i i xxx AIAN XY \ 
N ° ° \ i 
\ N el l ] \ 
NN ew Electrical and Mechanica | 
N N N \ 
N ] : N \ 
‘ \ Appliances \\ 
NS N \ S 
NN \ 
\ Mx SG GK. \, in» NIN SS BKK GQ GHA mA yyyqqqgaqgyypy MSW A 
AS SK Sh \WWyy 5 E°>°7=™é=ewo>héh»>hFb—ew uh gph =>, 6 yyy, 79)100 yyy DQ] yp NW OTF 





central channels are inclosed and form 


a distributing air duct for forced ven- 
tilation. Air is conducted through the 
center pins, which are hollow, into the 
truck transoms and thence to the mo- 
tors. 

The engineer’s compartment, at cith 


er end of the cab, contains the opera- 


tor’s seat, controller, air-brake valves, 
air gauges, ammeter, sanders and other 
control apparatus that should be with- 
in reach of the engineer. These com- 
partments are comfortably heated by 
electric heaters. 

In the central section is grouped the 
control apparatus. The contactors, re- 
verser and rheostats 
two banks running lengthwise of the 
compartment and 
ample space between them to afford 


are mounted in 


are arranged with 


convenient access for cleaning, inspec- 
tion and repair. All parts and circuits 
carrying 2,400 thoroughly 
protected from accidental contact. A 


volts are 
dynamotor is employed te furnish 600 
volts for the operation of the contac- 
tors, lamps and air compressor. 

The motors are of the GE-229A com- 
mutating-pole type, wound for 1,200 
volts and insulated for 2,400 volts. A 
forged pinion is mounted on each end 
of the armature shaft and meshes into 


a corresponding gear mounted on the 
The gear reduction is 4.84 


2 On 


wheel hub. 

on the freight locomotives and 

the passenger locomotives. 
The motors are designed especially 


for locomotive service; they are in- 
cCCHOSSENORESS ESE COREWERESOBEOO CRS 37 ft. 4 in 
eeveseesoess Poccococeseecccsococees OB EN 
Abb CR6CC RO OSES EN CS SOEESEOEDORNEES 12 ft ) in 
WTTTTTTTTITitiiri ltt 15 ft. 6 in 
WITTTITIT TTT TTT 10 ft 
WITTTTTTLTiiirreri Tr -h ft 
eS leh SAS AI, IE CERES 8 ft in 
indhweneadnnndesd yenenanibaeiiant 160,000 Ibs 
Neha et Sel DIOS HIS ee 40,000 Ibs 
WITTITTITTI TTT irri $6-in 
KVonecescanesscesseews 87 teeth 
si emtoaiacal ane tied ee anidaes suc cases 80 teeth 
i bcubekateneehanbaeseenebuannebed 18 teeth 
seeseeceneeceeeseseceseeseeaessers | awe: 
sosevecesaccsccseseccccssscaeeees hay 
steeeeesterseesecesersrsessecees ae 
hiseusanssasddbariantesnasiseee: Meer eee 
closed and provided with forced venti- 


Air is circulated over the arm- 
through 


lation. 
ature and field coils, over and 
the commutator, through longitudinal 
holes in the armature core, and thence 
exhausted through openings in the 
bearing head. This method of ventila- 
tion circulates effectively a large vol- 
ume of cool air throughout the motor 
and keeps all parts at a uniform tem- 
perature, eliminating the possibility o 
hot spots. 
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ontinuous capacity of each mo- 
1,200 volts un- 


99% 


“WJ 


190 amperes at 
rced 
at 1,200 

For the 


ventilation, and am- 
volts for the 


double-unit 


one-hour 
locomo- 


is is equivalent to a continuously 


ned output of 2,100 horsepower. 
control equipment on the loco- 
ve is the Sprague-General Electric 
\L multiple-unit control, and is 
ned to operate the four motors in 
and series-parallel. The pairs 
otors with their respective resist- 
are all connected in series on 
rst point of the controller. The 
ance is varied through nine points 
controller and finally short-cir- 
on the tenth or running point. 
nairs of motors are then operated 
ly in series-parallel and all re- 


AND WESTERN 


The contactors are actuated by the 
600-volt circuit obtained from the dyna- 
motor and are of a design similar to 
that employed in the standard type 
M control. The principal var‘ations 
are embodied in the method of insulat- 
ing for the higher voltage. The arm 
between the operating armature mag- 
net and the arc-chute mechanism con- 
sists of a treated wood spacer insula- 
tor; and the contacts and magnetic 
blowout, which make and break on the 
2,400-volt circuit, are mounted on mica 
and porcelain insulators. 

The main switch is provided with a 
powerful blowout so that heavy cur- 
rents can be opened. The three small- 
er switches, one for each of the two 
and for the dynamotor 


heaters one 
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fuse boxes are provided with power- 
ful magnetic blowouts, energized by 
current passing through the fuse, to 
insure proper rupture of the arc. 

An located at each 
gineer’s position and indicates the cur- 


ammeter is en- 
rent in the circuit of one pair of mo- 
tors. The ammeter and air gauges are 
illuminated by a gauge light connected 
in the headlight circuit, so that the 
headlight switch turns on simultane- 
ously the headlight and gauge light 
at the same end of the locomotive. 
The main motor rheostats are formed 
of cast-iron grids assembled in a frame 
and insulated by mica; 20 resistance 
units are provided for each passenger 
locomotive, and 26 resistance units for 
each freight unit. The rheostat boxes 


circuits, are designed specially for 2,-are mounted in an inclosed compart- 

















2,400-Voilt Direct-Current Locomotive for Montana Railway System. 


tance is cut out on the nineteenth 
nt, which is the full-speed running 
int. This provides a control with 
steps in series and nine steps in 
ries-parallel. 
he transition between series and se- 
es-parallel is effected without opening 
motor circuit, and there is no ap- 
able reduction in tractive effort 
uring the change. The smooth trans- 
ition between control points permits 
acceleration close to the slipping point 
of the wheels. A switch is provided 
having manually operated handles for 
cutting out either pair of motors, so 
that the locomotive can then be oper- 
ated with one pair of motors. 


400 volts. The blade is controlled by 
a lever attached to the grounded part 
of the locomotive frame and insulated 
from the live parts of the switch by 
a rod of treated wood. 

There is one main fuse for the trol- 
ley circuit and two fuses for the mo- 
tor circuits. They are all of the cop- 
per-ribbon type and are fitted with 
hinged covers to facilitate renewals. 
The fuse boxes are located as near as 
possible to the overhead trolley in or- 
der to protect the wiring circuits near 
the sources of supply. There is also 
an auxiliary circuit fuse for protecting 
locally the dynamotor and heater cir- 
cuits. The main, motor and auxiliary 


banks of contactors. 

Current is collected by overhead 
trolleys of the pantograph type. They 
are pneumatically operated and can be 
put into service from either engineer’s 
compartment by a hand-operated valve. 
Each passenger locomotive is equipped 
with two collectors, and each freight 
unit with one collector. A 2,400-volt 
insulated bus line connected direct to 
the pantograph is run along the center 
on the roof of the cab. The bus lines 
are connected by couplers between the 
two units of the freight locomotive,,. 
so that current is obtained from both 
collectors or from a single collector... 

The locomotives are equipped with 


ment above the 
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arc headlights. The interior illumina- 
tion of the cab is provided by ten in- 
candescent lamps arranged in two cir- 
cuits, one lamp being placed in each 
in the 
lamp 


engineer’s cab and the balance 


central compartment. In each 
circuit is a portable lamp with an ex- 
tension cord. One lamp switch is lo- 
each engineer's cab, so that 
can be controlled 
from end of the locomotive. A 


600-volt bus line is provided from the 


cated in 


lamp circuit 


one 


each 


passenger locomotives for lighting and 
a 2,400-volt for heating the 
passenger coaches. 

The brakes are of the combined 
straight type. The air 
motor-driven, 


bus line 
air 
and automatic 
compressor is two-stage, 
and has a piston displacement of 100 
feet of minute 
pumping against a tank pressure of 135 
\ir is taken 
central com- 


cubic air per when 


pounds per square inch. 


from the interior of the 
prevent 
The 


compressed the 
low-pressure to the high-pressure cyl- 


partment through a screen to 


the entrance of particles of dust 
from 


air in passing 


inder is conducted through radiating 
pipes on the roof of the cab. This re- 
duces the temperature of the air and 
allows condensation of moisture be- 
fore entering the high-pressure cylin- 
det From the latter it is delivered 
into four air reservoirs, each 12 by 164 
inches They are located under the 
floor of the cab and connected in se- 
ries, which affords a further opportu- 
nity for radiation and condensation. 


Pneumatic sanders are provided. The 
located within con- 
venient reach of the 
and valves and boxes are arranged for 
sanding the track in front of the lead- 
ing wheels when running in either di- 


sander valves are 


engineer's seat, 


rection. The couplers are M. C. B. 
standard. The bells are fitted with au- 
tomatic bell ringers, and the whistles 
are air-operated. All wiring is drawn 
through conduits and carefully pro- 


tected from possible mechanical injury. 


— —->-- 
Automatic Controllers for 1,100 and 
2,200-Volt Motors. 


High-voltage motors are being used 
waterworks 


to a great extent on sys- 
in industrial plants for compres- 
Many power compan- 
1¢es 1,100 
and particularly at 2,200 volts, so that 


for these 


tems, 
sor service, etc. 
distribute energy in cities at 
designed 
eliminates the 
transformers. 


the use of motors 


voltages necessity of 


step-down A new line 
of automatic control panels has been 
the market the Cutler- 
Manufacturing Company, Mil- 
waukee, Wis., for high-vol- 
tage slip-ring induction motors. One 
type is designed especially for use with 
reciprocating pumps, 
other machines 


placed on by 
Hammer 


use with 


motors driving 


air compressors 


or 
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which started under full-load 
conditions, and which require a start- 
equal to or in excess of 


must be 


ing torque 
the normal full-load torque of the mo- 
The other line, having the same 
that the ac- 
companying illustration, is designed 
for use with motors driving centrifugal 
similar load 
under light- 


tor. 


appearance as shown in 


machines of 
starting 


pumps, or 
characteristics, 
load conditions. 

The acceleration is controlled by re- 
sistance in each of the three phases 
of the rotor which is cut out, step by 
step, by double-pole magnetic switches 
the current relays. 
By adjustment of the relays the start- 


under control of 


ing current can be set at a predeter- 


Automatic Control Panel for High-Voltage 
; Motors, 


mined value and the motor accelerated 


time consistent with 
this An 


noid-operated three-pole switch is also 


in the shortest 


current. oil-immersed _sole- 
mounted on the panel which controls 
the high-tension cir- 
cuit. Where 
air or vacuum systems, suitable acces- 
float gauges, 

pressure regulators 


motor primary 


used on water systems, 


sories such as switches, 
diaphragm-type 
and vacuum regulators are available. 
—_—_—__§ 9-9 
Automatic Package Tier. 

A few 
that must be constantly repeated mean 
many minutes by the end of the day, 
and the saving of minutes often means 


the saving of many dollars in a busy 


seconds saved in operations 
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office. 


motor-driven machines are being used 


That is the reason why small 


so extensively in modern busines 


houses for operations such as sealing 


and stamping envelopes, opening let. 
ters, running adding machines. dupli- 
cators, addressographs, etc 

One of the latest of these time and 
labor-saving devices to make its ap- 
pearance is the automatic package tier 
It is designed primarily for tying mail 
matter into packages, but any 
other applications besides. 

It takes bundles of from » » 50 
letters, and in 2.5 seconds binds them 
into a neat, compact packa; nd 
drops them into the mail bag o1 er 
receptacle. Where much mail matter 














Motor-Driven Package Tier. 


is handled, it permits a reduction of 
the clerical force and enables earlier 
mails to be caught. The United 
States Post Office is one of its many 
users. 

The machine is made by the -\uto- 
matic Package Tier Company, Chicago, 
(ll. It is driven by a one-eighth-horse- 
power Westinghouse motor taking cur- 


rent from the lighting circuit 
cninceeceisieilililaninems 
Telephone Storage Batteries Prove 
Reliable Through Flood. 
It is stated that storage 
batteries much 


sometimes 


will not stand abuse 


and that in order to give service they 
require constant 
operated 


and must be 


conditions. 


care 


under ideal 
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\ striking proof that storage bat- 
reliable and that they will 


ries are 
adverse 


operate even under the most 
is shown in the experience 


Bell Tele- 


the recent 


itions 
Cincinnati Suburban 
company during 
the Ohio Valley. 
his mpany has two batteries of 
Chloride Accumulator type located 
Hamilton, O., One 
type 
other battery of 11 
F-9. The power 


these batteries were 


its exchange in 

consists of 11 cells of 
nd the 
type entire 
which 
vas submerged in the muddy 
Miami River 


evening of 


about 6 
March 25 
over 48 


the 
mn the 
water 


ained under 


the batter- 


the 


this submersion 


tinued to furnish neces- 


for signaling and trans- 
from the their sub- 
until 3 a. m. on March 27. 


had 


rrent 
time of 


as the water subsided 


to allow an_ inspection, 


ind gravity readings were 


first and showed 


the 


the set 


1 


Its for cells 


the 


entire 11 
specific gravity of 1,153 in 
sted. 

m as the power plant could 
which was at 
March 29, the batteries 
ut on charge and continued so 
about 10 p. m. 


in commission, 


in., on 


on the same day 


there having been any 


any kind made on these cells. 


rée- 


received during this time 
nued to the exchange 

the remainder of the night and 
nto the next day. 


harge 


operate 





New Oil Starting Switches for 
Squirrel-Cage Motors. 

line of starters, which has re- 

heen put on the market, is de- 











ME 





Starting Switch with Horizontal Lever. 


xned to supply reliable. economical, 
nd sparkless switches starting 
nall  squirrel-cage directly 
They are for use in all 
industries and are specially applicable 

textile and powder mills, and other 
places where all possibility of spark- 
ing must be eliminated. 


for 
motors 


the line 
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The contacts are immersed in oil 
and all parts except the handle are in- 
closed protected from dust and 
dirt. Every part, however, can be 
readily exposed for inspection. Open- 
ings in the are provided, so 
that the leads can be run through con- 
duit. The self-contained 
and no They 
are made in capacities up to 10 horse- 
power for both reversing and non-re- 
versing service and arranged 
for either hand or remote operation. 


and 


casing 


switches are 


resistors are needed. 


can be 


These starters, which are known as 














Starting Switch with Vertical Lever. 


type T starters, are made by the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 
err 

Denver Adjustable Fixture Stud. 
W. S. Earhart, 2932 Columbine Street, 
Denver, Colo., has invented and placed 
market what is known as the 
Denver adjustable electric fixture stud. 
This a steel bolt having a 
cone-shaped 


on the 


consists of 


head which is dropped in 











Denver Adjustable Fixture Stud. 


place of the gas knockout in conduit out- 
let boxes at the time of installation and 
hence cannot be stolen and is therefore 
always intact for the support of fixtures. 
To this bolt is fitted a crow foot which 
is adjustable by four set screws, this 
plate being held to the bolt by a three- 
eighths-inch bushing which connects with 
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the standard insulating joints of fixtures. 

With this adjustable fixture stud it 
is possible to hang fixtures plumb on all 
outlet boxes whether or not the latter are 
placed out of a horizontal plane by the 
wireman. It has been found that in a 
large percentage of the boxes which are 
placed properly by the mechanic, the fix- 
tures themselves hang out of line due to 
inaccuracy in the threads of the stem or 
insulating joint. A great many fixtures 
are weakened in bending them to hang 
somewhere near plumb on the present 
stiff stud which does not allow of any 
adjustment. Therefore fixtures hung 
with the Denver adjustable fixture stud 
make a better job electrically because the 
whole weight of the fixture rests on the 
head of a heavy bolt secured direct to 
the iron plate of the outlet box and even 
on a very crooked outlet box the fixture 
hangs perfectly plumb and naturally, so 
that there is no abnormal strain in any 
part of it. This stud is patented, and ap- 
proved by the Underwriters’ Laboratories 

ee ee 
More Than 2,200 Miles of Addi- 
tional Telephone Train Dispatch- 
ing. 

The attending the 
tiou of the telephone to train-dispatch- 
ing work a little over three years ago 
may be measured by the fact that at 


success adapta- 


the beginning of 1913 there were about 
70,000 miles of the United 
States and Canada using this method of 
the movements of trains. 
Changing method of 
train dispatching to another is a proc- 


road in 


controlling 


over from one 


ess which necessarily entails a great 
deal of deliberation on the part of rail- 
road officials and such a radical change 
as that from telegraph to telephone re- 
quires considerable time for its con- 
summation. The fact that 70,000 miles 
out of a possible 265,000 or over 30 per 
cent been equipped with 
phones in the comparatively short space 


have tele- 
of four years is indisputable evidence 
of the good work being done with the 
new Since the beginning of 
the year, apparatus for a large number 
of extensions to existing equipments 
has been ordered and a number of oth- 
er railroad systems have placed or- 
ders for their first telephone lines. 
The lowa Railway & Light 
pany which operates the Cedar Rapids 
& lowa City Railway has ordered tele- 
phone train-dispatching apparatus for 
equipping its entire line. This rail- 
road runs from Cedar Rapids to lowa 
City, Iowa, a distance of approximate- 
ly 30 miles, operating its passenger 
trains by electricity and freight serv- 
ice by steam; 10 way stations will be 
equipped with telephones and _ selec- 
tive signaling apparatus. Portable tel- 
ephones will be furnished for the use 
of train crews. These telephones will 
be fitted with cords and plugs arranged 


system. 


Com- 
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for plugging into pole jacks which will 
be placed at a convenient height on 
telephone poles along the right of way. 
This arrangement will make it possible 
with 

the 
and is especially valuable in emer- 


lor train crews to communicate 


headquarters from any point on 
line, 
gencies. The train dispatcher will be 
located at Cedar Rapids. 

Che Lehigh & New England Railway 
Company will equip at present about 
120 the remainder of the line 
will be equipped at a future date. The 
present telephone circuits will extend 
from Lanford to Hainesburg Junction, 
Pa., with spurs running from Benders 
Junction to Bethlehem and from Bath 
Junction to Martin’s Creek. The dis- 
patcher will be at Bethlehem; 21 way 
with 


miles, 


will be equipped tele- 
phones. There sid- 


ing telephones installed at points along 


stations 


will also be 16 


the line 
[The Seaboard Air Line has placed 
an order for apparatus to be used in 


dispatching 
C., to Jack- 
Fla., a distance of approxi- 
miles. A total of 34 way 
stations has been equipped with desk- 


extending its telephone 


circuits from Columbia, S. 
sonville, 


mately 285 


type telephones and selector sets for 
The 


at Jacksonville. 


signaling. dispatcher is located 


circuits are to be equipped 
yn the Missouri, Kansas & Texas Rail- 
way, making a total of 1,000 miles of 
telephone Way stations 
will be equipped with selector sets for 


Seven 


new lines. 
selective signaling and telephone arms 
of the folding-gate for talking. 
[he divisions to be equipped are as 
Muskogee division extend- 
Osage to McAlester, Okla., 
186 miles, with the dis- 


type 


follow S 


ime trom 
a distance of 
patcher at McAlester; 23 way stations 
will be equipped. Antonio divi- 
from San Antonio to Smithfield, 
Tex., a distance of 101 with 
the dispatcher at Smithfield; 11 way 
Houston divi- 


San 
sion 
miles, 


stations will be equipped. 
sion from Houston to Smithfield, Tex., 
a distance of 117 miles, with the dis- 
patcher at Smithfield; 13 way stations 
to be equipped. Sedalia division from 
Sedalia to Parsons, Mo., a distance of 
160 miles, with the dispatcher at Par- 
sons; 28 way stations to be equipped. 
Kansas City division from Kansas City 
to Parsons, Mo., 107 miles, with dis- 
patcher at Parsons; 19 way stations to 
St. Louis division from 

Louis to Sedalia, Mo., 227 miles, 
with dispatcher at Sedalia; 31 way sta- 
tions to be equipped. Cherokee divi- 
sion extending from Wagoner, Okla., to 
Parsons, Mo., 102 miles, with dispatch- 
er at Parsons; 16 way stations to be 
The Missouri, Kansas & 


be equipped. 
St. 


equipped. 


Texas lines will also be equipped with 
Wire chief’s 
cabinets 


telephones. 
and apparatus 


siding 
panels 


150 
test 
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relays, re- 


for the 


equipped with simplexing 


sistances and dis- 
patchers’ offices will also be furnished. 


train-dispatch- 


protectors 


Two telephone 
ing circuits have been added to the lines 
of the New York Central system. One 
circuit extends from Oswego to Rome, 
N. Y., with a side line bridged on at 
Richland and extended to Watertown, 
making a total mileage of 101; 23 way 
stations are to be completely equipped 
telephones. The dispatcher is 
located at Oswego. The other cir- 
cuit extends from Oswego through 
Richland to Syracuse, N. Y., a dis- 
tance of 70 miles; 18 way stations are 

The dispatcher for 
also located at Os- 


new 


with 


equipped. 
circuit is 


being 
this 
wego. 
Additions to existing circuits are to 
be made by the Chicago & Northwest- 
ern Railway Company. One new tele- 
phone-dispatching line is to extend 
from South Pekin to Benld, IIL, a dis- 
tance of approximately 105 miles; 23 
way stations are to be equipped with 
telephones on this new division of 
road. A message circuit for handling 
telephone traffic other than train dis- 
will be installed over the 
Peoria division and will extend from 
Nelson to South Pekin, IIL, a distance 
of about 85 miles; 18 way stations will 
be equipped. The dispatchers for each 
circuit will be located at South Pekin. 
Thirty-eight waiting-room telephones 
are to be installed in the stations along 


patching 


these two divisions. 

The Chicago, Burlington & Quincy 
is planning to add three new train-dis- 
patching and one message circuit and 
has placed orders for the necessary ap- 
paratus. The message circuit and one 
of the dispatching circuits will be in- 
stalled over the division extending from 
3urlington, Iowa, to Hannibal, Mo., a 
distance of approximately 100 miles 
with the dispatcher at Hannibal. A 
total of 22 selector sets and telephones 
will be furnished for the way stations 
along the line. Another of the train- 
dispatching circuits will be installed 
between Alliance and Ravenna, Neb., 
a distance of about 240 miles. A dis- 
patcher will be located at Alliance; 
27 way stations will be equipped with 
telephones and selective signaling ap- 
paratus. Apparatus for one blocking 
circuit will also be furnished with 25 
station equipments. This provides for 
making connections between different 
circuits and connecting telephone sets 
to train, message or block wires in 
either of two directions. The third dis- 
patching circuit is to extend from Cres- 
ton to Pacific Junction, Iowa, with the 
dispatcher at Preston. This division, 
which is about 65 miles long, will have 
23 way stations equipped with tele- 
phones. 

The Denver & Rio Grande Railroad 
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has purchased a quantity of composite 
equipment for use on its lines. This 
equipment consists of 72 wall sets fo; 
use at way stations and 26 porta 
for the use of train crews. 


ble sets 
rhese port- 
' cords and 
line poles so that communication may 


able sets are equipped with 


be established with headquarters from 
any point on the line by merely hooking 
the line pole over the telephone : 
which parallel the track. 

All of the telephones, selector equip- 
ments and auxiliary apparatus required 
for the foregoing installations and ex- 
tensions have been ordered from the 
Western Electric Company. The rail- 
roads have also found it profitable to 
install telephones for the han 
communications other than dispatching 
messages. Roads already using this 
method of communication over a part 
of their right of way are constantly 
adding to their equipment. 

—_>--e—___ 
Protecting Crops by Telephone. 

A novel application of the rural tele- 

phone to one phase of farming condi- 


wires 





tions has been made by the \Vood 
River Orchard Company, operating 
fruit orchards near Weiser, Idaho. It 


that 
of frost may spoil an entire season’s 


is a well known fact one night 


crop. The Wood River Company hay- 
ing this in mind decided to take 
ures whereby it could get ample warn- 
ing of the approach of frost and make 


meas- 


preparations in time to ward off its 
bad effects on the apple crop. 
Thermometers of the dial 


placed in each of the four corners of 


type are 


the valley. On each dial face there isa 
platinum contact which can be moved 
to any point on the dial, while anoth- 
er contact point is located on the in- 
dicator needle. For orchard use the 
dial contact point is placed at about 
45 degrees Fahrenheit. When the tem- 
perature drops to this point, the two 
contact points come together and close 
a local circuit. In this local circuit 
there is an interrupter or pole-changer 
arranged to send an alternating cur- 
rent over wires which with 
a Western Electric No. 1,800 sectional 
unit type switchboard at the main of- 
fice of the company. This alternating 
current operates a signal on the switch- 
board and indicates to the operator 
that frost is near at, hand. 

The switchboard operator having re- 
ceived the signal, calls each of the or- 
chard men who would be affected by 
the frost. They in turn go through 
their orchards and light smudge pots 
which have been installed there at the 
beginning of the season when frosts 
are prevalent. The time that elapses 
from the instant that the thermometer 
circuit is closed until the last orchard 
man is notified is not over five or tem 
minutes at the utmost. 


connect 
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LIGHTING AND POWER. 
(Sp cial Correspond nev.) 
SHELLSBURG, IOWA.—Electric 
lichts will be installed here. a 
EAST PERU, IOWA.—An electric 
it system will be installed. Se. 
ROOKSTON, MINN.—An electric 
, plant will be established here. 
ARIMORE, N. D—A_ “White 
y” system is to be established here. 
STATE CENTER, IOWA. — A 
hite Way” system will be installed 
the near future. ‘ 
VARREN, MINN.—Plans are being 
issed on the proposition of enlarg- 
ne the city lighting plant. : 
HOMER, ILL.—U. G. Thompson, pro- 
etor of the power plant here is plan- 
» the erection of a new plant. 
PENCER, N. C.—The Board of Al- 
men has decided to issue $50,000 in 
ds for water and lights. 
SIDNEY, NEB.—This place has 
d to issue $22,000 in bonds for an 
tric-light and steum-heating sys- 


— 


MY RTLE POINT, ORE.—The City 
uncil contemplates the construction of 
mu 1unicipal electric light and power plant 


Bl RLINGTON, IOWA —An _ ordi- 
nce passed providing for the placing of 

ctric-light and power wires under- 
round. 

LINCOLN, NEB.—The city will ex- 
tend the street lighting system. 
lungsten lights may replace the arcs 

w in use. ‘ 

CROOKSTON, MINN.—$30,000 in 

nds will be issued for the purpose of 
recting an electric lighting plant and 
ater system. 

KENMARE, N D.—The Mayor is 

terested in a movement which is on 

1t to establish a “White Way” sys- 
em in this place. 

GRAND FORKS, N. D.—The munic- 
pal electric light plant will be improved 
y the addition of about $15,000 worth 

new machinery. hen 


POVELLE, IOWA.—The Electric 

Light Company is planning to change 

present system of lighting into a 
ree-wire system. 

MASON CITY, ILL.—The Com- 
mercial Club has decided to install 
rn namental lights in the business sec- 

n of Mason City. 

WACO, TEX.—It has been decided 

all electric companies in this city 
must place their wires underground in 
the fire district at once. 


WARDEN, WASH.—The Washington 
W ater Powe: Company is making ar- 

angements to extend its power lines in- 
to Hartline this season. 

FREDERICKSBURG, VA—A fran- 
hise has been granted to the Rappahan- 
nock Electric Light & Power Company 
to operate in this city. 


1 


] 
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ST. THOMAS, N. D.—St. Thomas 
will invest $7,000 on a light and power 
plant. Two 50-horsepower engines will 
be purchased and installed. C 

NESHKORO, WIS.—Charles _ T. 
Dahlike, of this place, has _ been 
granted a 20-year franchise to furnish 
electric street lights in Eautomie. 

WASHINGTON, IOWA.—The light- 
ing system of Washington is to be 
changed. The light committee will pre- 
pare plans for immediate change. C. 

RUSSELL, IOWA.—At the town 
election the electric light proposition 
carried and a line will be built to Char- 
iton, where connection will be made. 

GRAND FORKS, N. D.—The City 
Council has decided to improve the 
municipal electric light plant. Addi- 
tional equipment to cost about $13,000 
will be installed. ya 

DENISON, IOWA—The Council 
will grant a franchise to the Denison 
Utilities Company, providing $30,000 
be expended in improvements during 
the next two vears. 

CAMPBELL, MO.—The Campbell 
Mill & Light Company is planning to 
construct 11 miles of transmission line. 
T. R. Hutchinson is president of the 
company. 

LAPEER, MICH.—A_ committee 
has been appointed to investigate the 
cost of installing a boulevard system 
of street lighting for Nepessing Street. 
Address the city clerk. 

FRANKFORT, S. D.—Plans for the 
new electric light system which it is 
proposed to install in Frankfort have 
been prepared and bids will be received 
for installing the system. 

ALTOONA, PA.—It is said that the 
Penn Central Light & Power Company 
will expend $1,000,000 on a new water- 
power plant at Williamsburg with a 
capacity of 30,000 horsepower. 

HUDSON, S. D.—The Hudson Elec- 
tric Light & Power Company has been 
incorporated with a capital of $10,000 
by J. B. Vradley, C. F. Johnson, T. H. 
Terkleson, P. F. Way and others. C. 

BONNERS FERRY, IDAHO.—A. H. 
Featherstone, of Wallace, Idaho, has lo- 
cated the Moyea Water Power Light at 
Moyea Falls, and contemplates the con- 
struction of a 10,000-horsepower plant. 

WATOMA, WIS.—A 20-year fran- 
chise has been granted to C. T. Dahlke, 
of Neshboro, to furnish the residents of 
this village with electric light and also 
to install a system of electric street 
lights. 

DOVER, IDAHO.—O. N. Nash, rep- 
resentative of the Northern Idaho & 
Montana Power Company, is investigat- 
ing the feasibility of extending power 
and light lines from Sand Point to this 
city. O. 

PIERRE, S. D.—The Hudson Electric 
Light & Power Company, Hudson, has 
been incorporated with a capital of $10,000 
by J. B. Vradley, C. F. Johnson, T. N. 
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Torkelson, P. F. Way, and others, all of 
Huron. is 

BURT, IOWA.—The Burt Light & 
Power Company has been incorporated 
with a capital of $15,000 by L. M. Owens, 
president, M. J. Mann, vice-president, C. 
B. Chipman, secretary, H. O. Beull, 
treasurer. c. 

BROOKLINE, MaSS.—The  Select- 
men have granted permission to the Edi- 
son Electric Illuminating Company of 
Boston to construct underground conduits 
in Salisbury and Warwick roads and Bea- 
con Street. W. 

DALLAS, TEX.—The City Com- 
missioners are discussing the feasibil- 
ity of establishing a municipal light 
plant at Turtle Creek pumping station. 
Address City Electrician Leon Taylor 
for information. 

COSHOCTON, O.—Lafayette Light 
& Power Company has been incor- 
porated with a capital stock of $10,000 
by C. H. Howell, K. K. Garrett, Ed 
A. Crawford, W. A. Simebaugh and 
F. E. Pomerene. 

TULSA, OKLA—Ox Bow Ben 
Power Company has been incorpo- 
rated with a capital stock of $100,000 
by C. P. Chenault, L. D. Lewis, Floyd 
C. Lewis, J. O. Campbell and L. W. 
Mason, of this city. 

CEDAR FALLS, IOWA.—Engineer 
C. H. Streeter has the plans completed 
for the new municipal lighting plant 
and it is understood matters will take 
definite form upon the sale of the light 
bonds. 


DOWNIE, IDAHO—The _ Utah 
Light & Power Company will begin 
active operations in building an elec- 
tric lighting and power system in this 
city at once. A franchise has been 
granted by the Council. O. 


BURLINGTON, IOWA.—The City 
Council has taken action to place all 
electric wires except those needed in 
the operation of the street railway 
system underground in the down-town 
district. Address the city clerk. 


FREEHOLD, N. J.—The Board of 
Public Utility Commissioners has ap- 
proved of an ordinance granting the 
Farmingdale Lighting Company per- 
mission to install a system on the road 
between Farmingdale and Freehold. 


FORT WORTH, TEX.—The Fort 
Worth Power & Light Company will 
double the capacity of its electric light 
and power plant here. Among the 
equipment to be installed are eight 
new boilers with a total of 4,000 horse- 
power. D. 

BAYONNE, N. J.—The City Coun- 
cil has instructed its Water & Street 
Committee to formulate a plan, to be 
incorporated in an ordinance, requir- 
ing the Public Service Electric Com- 
pany to replace its overhead lines with 
an underground conduit system in the 
city. A. 
COQUILLE, ORE—From an au- 
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thentic source comes the information 
that the Oregon Power Company is 
negotiating for the purchase of the 
Morris electric power plant here. If 
negotiations are successfully culmin- 
ated, extensive improvements will be 
made O 
OMAHA, NEB.—The_ Republican 
River Power Company has filed ar- 
ticles of incorporation and will proceed 


to acquire power rights and develop 
electrical power. The incorporators 
are F. B. McDonald, M. L. Gardner, 
\ FE. Hansen, L. R. Yost and C. G. 


Eckman 

CINCINNATI, O—A plan is under 
wav by which the Columbia Gas & Elec- 
tric Company will greatly enlarge its 
holdings in other electric comparies and 
some $3,000,000 in bonds, which 
used for extensions and improve- 
including new power houses and 


ISSUE 
will be 
ments, 
generating stations. 

RICHMOND, VA.—The _ Virginia- 
Western Power Company, which was 
incorporated a short time ago with a 

stock of $626,000, has taken 
several power companies and 
proposes transmission-line extensions 
and will develop several water-power 
sites which it owns. 

LOUISVILLE, KY. de- 
cided that electric elevators much 
better than hydraulic ones, the Fiscal 
Court has decided to replace the pres- 
ent conveyors in the county courthouse 
with elevators of the modern electric- 
traction type. A contract for the im- 
provement will be let in the near fu- 
ture G. 

VANCOUVER, WASH.—Washing- 

Farm Land Company, through 
lames P. Stapleton, of this city, has 
been incorporated with a capital of 
$1,000,000 The new company 1s a 
power concern. It is understood that 
the men connected with this project 
are identified closely with the Pacific 
Power & Light Company of Portland, 
Ore O 

EAGLE PASS, TEX.—The Indio 
Cattle Company will construct an elec- 
tric irrigation pumping plant upon its 
property near here. The International 
Electric Company will build a power 
transmission line from its central sta- 
tion here down the valley of the Rio 
Grande to the property of the Indio 
Cattle Company and supply power for 
and other irrigation pumping 
plants in that section. : 

STERLING, ILL.—Hunter H. Wood 
is one of a company incorporated with 
1 capital stock of $350,000 to furnish 
electric lighting to nearby cities. The 
corporation will start immediately ask- 
ing franchises in the cities. The erec- 
tion of an electric plant in Sterling to 
cost $2,000,000, will be started as soon 
as possible. Whiteside, Lee, Ogle Bu- 
reau, Henry, Corroll and Rock Island 
Counties will be served by this com- 
pany 

SPOKANE, WASH.—A group of 
capitalists of this city, headed by Eu- 
gene Enloe, is organizing a $200,000 
corporation, which will probably be 
known as the Okanogan Valley Power 
& Light Company, for the purpose of 
supplying power for light to the rap- 
idly developing Okanogan district. 
Che promoters are connected with the 
Big Bend Light & Power Company 
and the Grangeville Light & Power 
Company and have closed deals for 
the purchase of other similar concerns. 


( ipital 
ver 


Having 
are 


this 
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HARRISBURG, PA.—The following 
electric light and power companies have 
been incorporated, each with a capital 
stock of $5,000: The American Electric 
Light & Power Company, to operate in 
Catasauquq; Center Valley Electric Light 
& Power Company, to operate in Upper 
Saucon; Empire Electric Light & Power 
Company, to operate in Coplay; United 
Electric Light & Power Company, to op- 
erate in Northampton County; and the 
National Electric Light & Power Com- 
pany, to operate in North Catasauqua. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence. ; 


CLARKSVILLE, IOWA.—Articles 
of incorporation have been filed for the 
Unity Rural Telephone Company. C. 

BISHOP, TEX.—The Bishop 
phone Company will extend its 
Kingsville. A. Hawkins is 
the company. 

HARRISON, ARK.—The Boone Coun- 
ty Telephone Company has been organ- 
ized here with a capital stock of $12,000. 
J. H. Fowler is president. 

ENTERPRISE, ORE—The Home 
Independent Telephone Company will 
build a telephone line from Enterprise 
to Sled Springs at once. O. 


Tele- 
line to 
manager ot 


TRENTON, N. J.—The Delaware 
& Atlantic Telegraph & Telephone 
Company will install new equipment 


to cost approximately $100,000. A. 
BISMARCK, N. D.—Bismarck is to 
be the headquarters for the North Da- 
kota Independent Telephone system. 
Mr. Shuman is district manager. C. 
HARLETON, MONT.—The Meagher 
County Telephone Company plans con- 
siderable work of repairing and installa- 
tion in this city and nearby territory. O. 
VANCOUVER, B. C—The British 
Columbia Telephone Company intends to 
install 50 additional trunk lines between 
its Bay View and Seymour Exchanges at 
once Q. 
BURLINGTON, IOWA.—The City 
Council has ordered telephone, tele- 
graph and electric light wires in the 
down-town district placed  under- 
ground. 4 
MENDOCINO, CAL.—George M. 
Dobel was here recently making prep- 
arations for the remodeling of the Pa- 
cific Telephone & Telegraph Com- 
pany’s lines. 
SAN DIEGO, CAL.—It is reported 
that the Pacific Telephone & Tele- 
graph Company is planning the con- 


struction of a new central station in 
the business district. 

SALEM, IND.—Delaneys Creek 
Telephone Company has been incor- 


porated with a capital stock of $1,000. 


The incorporators are J. W. Benham, 
E. Williams and T. M. Landon. 
URSA, ILL.—The Farmers’ Mutual 


Telephone Company has been organ- 
ized here. The company is planning 
to establish a line into Quincy. Ad- 
dress Frank Allison, president. 
DOVER, DEL.—The Radio-Telegraph 
Company has been incorporated under 
the laws of this State with a capital of 
$10,000, the foremost incorporator being 
Oscar J. Reichard, of Wilmington, Del. 
WEISER, IDAHO —George  Gilde- 
roy, president of the Mann Creek Tele- 
phone Company, recently announced that 
a new line is to be added at once. Ten 
miles of wire will be strung into adjaccnt 
territory. O 
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ALLIANCE, NEB.—The Reeves Tele- 
phone Company will build a line to con- 
nect with the Alliance exchange of the 


Nebraska Telephone Company. Charle< 
Reeves is secretary and Charles Nepper 
president. Cc 


EGG HARBOR CITY, N. J.—The 
Board of Public Utility Commissioners 
has granted the Egg Harbor City 
Telephone Company permission to js- ° 
sue stock for $2,000 for new construc- 
tion work. A. 

HADDONFIELD. N. J.—The Bor- 
ough Council has granted the Dela- 
ware & Atlantic Telegraph & Tele- 
phone Company a franchise to instal] 
an underground conduit system 
throughout the town. ia 

KELLOGG, IDAHO—W. H. Conlin 
Manager of the North Idaho Telep| 
Company, is authority for the statement 
that his company will extend its servic: 
into the territory recently settled in the 
Deadwood Gulch district. O 

BISBEE, ARIZ.—It is reported t! 
the Mountain States Telephone Com- 
pany is preparing to extend its system 
in the northern part of the state. one 
of the first lines to be increased being 
that between Tucson and Benson 

TIMBER LAKE, S. D.—F. E. Sex- 
ton, of Timber Lake, president of the 
Independent Telephone Company, is 
working for the establishment of a ney 
telephone line between the agency and 
Timber Lake, via La Plant and White 
Horse. C 

SHERIDAN, ORE —The Portland, 
Eugene & Eastern Railway Company, 
owners of the Sheridan & Willamina 
road, will build a telegraph line from 
Sheridan to Willamina within a short 
time, and will install a regular telegraph 
office at that point. O 

LONG BRANCH, N. J.—The New 
York Telephone Company has been 
granted permission by the Board of 
Public Utility Commissioners to in- 
stall lines in West Long Branch and 
Lavallette, in accord with ordinances 
recently granted by these municipali- 


ties. A. 
COLVILLE, WASH.—The Little 
Pend O’Reille Telephone Company 


has been organized for the purpose of 
building 27 miles of line from Colville 
to the Pend O’Reille Lakes. J. S$ 
Gnagy is president of the company; 
Ed Fisher, vice-president, and A. E. 
Batman, secretary. Work will be 
started soon and completed by fall 
JERSEY CITY, N. J.—The Metro- 
politan Telegraph & Telephone Com- 
pany has been incorporated with a 
capital stock of $300,000, to install and 
operate long-distance telephone and 
telegraph lines. The incorporators 
are Charles Borland, who is president; 
W. Lee Sellers, vice-president: Butler 
Jack, secretary; and Lee Lenon, gen- 


eral manager. \ 
CLEVELAND, O.—Within_the next 
few weeks the Cuvahoga Telephone 


Company will spend $125,000 improv- 
ing service in and around Cleveland. 
The Company will enlarge its Union 
exchange to accommodate 600 new 
telephones at a cost of about $25,000 
and change its 550 phones in Chagrin 
Falls from the magneto type with 
hand bell to the common batterv type, 
at a cost of $42,000. All of the im- 
provements planned by the company 
will provide facilities for 2,000 more 
telephones in Cleveland and the neigh- 
borhood. Charles A. Otis is president. 
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ELECTRIC RAILWAYS. 

(Special Correspondence.) 

\KRON, O.—The Northern Ohio 
Traction & Light Company is plan- 
ning to extend its line. Address A 
B. DuPont for information. 

OMAHA, NEB.—It is said that the 
Omaha Commercial Club is interested 
“4 proposed electric railway to run 


“0 -een Omaha and St. Joseph, Mo. 
rREST GROVE, ORE.—It is re- 
_ that the Oregon Electric Rail- 
“ Company plans extending its line 
fr is city to Gale Creek, and even- 
tu to Tillamook. : 
SEA GIRT, N. J.—The Atlantic 
Coast Electric Railway of Asbury 
P vill build a new double-track 
Vin rough the camp grounds here. 
S lazelrigg is president. 
iE, GA—The Rome Railway, 
Power Company is preparing 
two miles of additional trac- 
ti ( S. S. Bush, of Louisville, 
K anager of the property. G. 
“SONVILLE, FLA.—An elec- 
tl lway connecting Jacksonville 
1 -sonville Heights is under con- 
5 The Jacksonville Heights 
< umy will contribute $25,000 to- 
Ww uilding the line. 
ORLEANS, LA.—It is said 


Smith Bowman, president of 
t selleview Farms Company, is in- 
erested in a proposition to build an 
| interurban line connecting 


N irleans with Kennerville. 
\YLORVILLE, ILL—The City 
{ cil has granted a 50-year fran- 


the Decatur, Sullivan & Mat- 

Transit Company to construct 

yperate an interurban railway over 
iin streets in Taylorville Z 


SAN DIEGO, CAL.—It is reported 
that John B. Spreckels will extend the 
Ocean Beach electric car line from a 
point just beyond Loma _ Portal 

igh Mossville and La Playa to 
Rosecrans Military Reservation. 
RESNO, CAL.—As soon as the 
eht-of-way deeds can be cleared the 
| no Traction Company will start 
uction of a railroad line from 


itel to Biola, according to an an- 


icement made by F. W. Webster, 
general manager. 
RMINGHAM, ALA.—The Birm- 


Railway, Light & Power Com- 
will build an electric power line 
ewisburg, Kimberly and thence to 


S ville, at an estimated cost of 
$50,000 The total distance is about 
\RRISBURG, PA.—The Mount 


F hel Street Railway Company and 
Bangor & Portland Traction Com- 
' East Bangor, have filed the 
sary papers announcing their 
The new company has a com- 

pital of $130,000. N. 
RT TOWNSEND, WASH— 
Commercial Club here recently 
1 word from Dr. W. B. Webb, 
is a franchise for building and 
ting a street-car system in this 
lat work of constructing the line 

e started next month. O. 
IE RRILL, WIS.—The Minneapo- 
lis, Merrill & Marinette Railway Com- 
I has been incorporated with a 
capital stock of $400,000. It proposes 
to build a line from Merrill to Antigo, 
and Merrill to Prentice Junction. Ad- 

dress F. W. Kubasta, Merrill. 

PUYALLUP, WASH.—The Puget 
und Traction, Light & Power Com- 
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pany contemplates extending the 
Short Line now owned and operated 
by this Company from this city to 
Summer, thence to Bluff, where it will 
join the main line to Seattle. O. 

SYRACUSE, N. Y.—It has been an- 
nounced that preliminary surveys have 
bave been made for the Ithaca-Cort- 
land railway extension to Syracuse. It 
is said that the road will be built by 
a Philadelphia syndicate which has 
valuable traction holdings in Central 
New York. 

OTTAWA, CAN.—There are plans 
under way for two important electric 
railways in Western Ontario. One 
is for 35 miles of the Erie, London & 
Tillsonburg Railway Company and the 
other for the Tillsonburg, Lake Erie 
& Pacific Railway Company from In- 
gersoll to Embro, a distance of about 
10 miles. 

ALBANY, ORE —Engineer McCly- 
monds, of the Portland, Eugene & East- 
ern Electric Railway, is authority for the 
statement that an electric line will be con- 
structed from this city to Independence, 
by the company which he represents. 
Surveyors and engineering corps are now 
running lines between Albany and In- 
dependence. L 

MINNEAPOLIS, MINN.—Accorda- 
ing to reports current, in which E. G. 
Potter, president of the Minneapolis 
& Northern road, is named as princi- 
pal, plans for another suburban elec- 
tric line to link Minneapolis and St. 
Cloud are being worked out. This 
would make the fifth suburban rail- 
way company with Minneapolis head- 
quarters. The new line would run 
through a thickly settled and prosper- 
ous territory. 

SACRAMENTO, CAL.—As soon as 
the Colusa branch of the Northern 
Electric Railway is turned over to the 
operating department, the construction 
department will turn its attention to 
the lines between Sacramento and 
Vallejo. The first work to be done 
will be to complete the ten-mile line 
between Vacaville and Suisun and 
then all energies will be turned to- 
ward the completion of the direct line 
between Vallejo and Sacramento, a 
distance of 60 miles. 

BILLINGS, MONT.—The plat of 
the proposed electric line from Bil- 
lings to Gardiner, by way of the Clark 
Fork Valley and Cooke City, has been 
filed in the local land office. The pro- 
ject is backed by New York capital- 
ists and survevs have been completed 
as far as Cooke City. The proposed 
line, which is called the Eastern Mon- 
tana Electric Railway, is 62 miles 
long, and it is intended to equip it for 
the transportation of both freight and 
passengers. An organization was per- 
fected locally last year headed by A. 
C. Logan, president. 

PORTLAND, ORE.—An electric rail- 
way service that will cover the entire 
coast, from Portland, Ore., to San Diego, 
Cal., before the opening of the Panama 
Pacific Exposition in San Francisco in 
1915, is the reported plan of the South- 
ern Pacific subsidiary electric system. 
This condition, it is said, will result from 
the unmerging of the Pacific Electric 


Company and the Peninsular Electric and 
other lines, that have been part of the 
Southern Pacific system. The South- 
ern Pacific has acquired water-power 
routes from Portland to Eugene, Ore., 
and has made extensions into Klamath 
Falls that will soon be electrified. O. 
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NEW INCORPORATIONS. 
ELMIRA, N. Y.—The O’Shea- 
Wright Electric Corporation has filed 
articles of incorporation, capitalized at 


$5,000. The company is formed to do 
a general electrical business. The in- 
corporators are Davis S. O’Shea, 


Charles O. Wright, Frank W. Wright, 
this city. 

MORRISTOWN, N. Y.—Gregory 
Electric Company, Incorporated, has 
been incorporated with a capital stock 
of $4,000 for the purpose of manufac- 


turing and using electricity. The in- 
corporators are Arthur W. Gregory, 
Edna M. Gregory and A. Sophia 


Gregory, all of Morristown. 

OKLAHOMA CITY, OKLA.—The 
Public Service Corporation of Okla- 
homa, with a capital stock of $3,000,- 
000, has been granted a charter for the 
purpose of operating gas and electrical 
plants, street railways, etc. H. L. Mc- 
Cracken, C. Sullivan, A. E. Johnson, 
E. J. Cliggett and John Rapp are the 
incorporators. 

NEW YORK, N. Y.—Doll & Sin- 
clair, Incorporated, has filed articles 
of incorporation with a capitalization 
of $1,000 for the purpose ‘of engaging 


in a general electrical business. The 
incorporators are John T. Sinclair. 
Bayside, N. Y.; Clarence E. Doll and 


Robert P. Schur, both of New York 
City. 


NEW PUBLICATIONS. 

MAGNETIC IRON SANDS.—The 
Canadian Department of Mines has is- 
sued a report on the magnetic iron 
sands of Natashkwan, Que., by George 
C. Mackenzie. This is a comprehen- 
sive bulletin of 57 pages containing 
many maps, diagrams and half-tone il- 
lustrations. 

_THE SLIDE RULE IN PHOTOM- 
ETRY.—The_ Electrotechnical Labora- 
tory, Tokio, Japan, has issued report No. 
14 entitled “On the Calculating Rule for 
Illumination and Photometric Measure- 
ment,” by T. Hirobe and R. Mitzuda. 
This explains the use of the slide rule 
in illumination and photometric calcu- 
lations. 

MINERAL PRODUCTION OF CAN- 
ADA.—The Canadian Department of 
Mines has issued its annual report on 
the mineral production of Canada during 
the calendar year 1911, by John McLeish. 
This covers not only the metallic ores, 
but such non-metallic products as asbes- 
tos, coal, mica, petroleum and salt, and 
various structural materials and clay prod- 
ucts. 

THE TUNGSTEN LAMP AND RA- 
DIO ENGINEERING.—The first issue 
of the new series of the Transactions of 
of the New York Electrical Society con- 
tains two addresses which were deliver- 
ed before the Society entitled “The 
Chemistry of Tungsten and Evolution of 
the Tungsten Lamp,” by Charles Basker- 
ville, and “Radio Engineering at the Col- 
lege of the City of New York,” by AI- 
fred N. Goldsmith. ; 

INCANDESCENT LAMP AND 
LIGHTING SERVICE.—The paper pre- 
sented at the convention of the National 
Electric Light Association by Robert E. 
Campbell and M. D. Cooper entitled “The 
Relation of the Incandescent Lamp to 
Lighting Service” has been reprinted by 
the National Quality Lamp Division of 
General Electric Company, and is being 
distributed to those interested. An ab- 
stract of this paper will be found in our 
last issue. 
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FINANCIAL NOTES. 

The gross receipts of the Massachusetts 
Electric Companies for May gained $22.,- 
000, or three per cent over same month a 
year ago. 

The Montreal Light, Heat & Power 
Company at a special meeting of stock- 
holders authorized an increase in capi- 
talization of $5,000,000, raising the total 
from $17,000,000 to $22,000,000. Of the 
new stock is was decided to issue $1,709,- 
000 to shareholders and $100,000 to em- 
ployees at par. The first payment on the 
new issue to shareholders will not be 
called before November, 1913. 

At a meeting of directors of the Co- 
lumbi a Gas & Electric Company an issue 
of $3,000,000 five-per-cent denenture 
bonds was authorized, the proceeds to be 
used in acquiring the outstanding pre- 
ferred and common stock and scrip of 
the Union Gas & Electric Company, an 
underlying corporation. The debentures 
will be exchanged par for par for the 
preferred stock of the Union Gas & Elec- 
tric Company, of which there is out- 
standing $5,000,000, of which the Colum- 
bia Gas & Electric Company already owns 
60 per cent; par for par for the $350,000 
six-per-cent dividend scrip issued for 
payment of dividends on preferred stock 
and due July 1, 1914, and in the ratio of 
one $100 debenture for each ten shares 
of Union Gas & Electric common, of 
which $10,000,000 has been issued, 56 per 
cent of which is owned by the Columbia 
Gas & Electric Company. 

Dividends. 

\rkansas Valley Railway Light & Pow- 
er Company, quarterly dividend of 1.75 
per cent on preferred, payable June 16 
to stock of record May 31. 

California Railway & Power Company, 
the regular quarterly dividend of 1.75 per 
cent on its prior preference stock, pay- 
able July 1 to stock of record June 21. 

Canadian General Electric Company; a 
quarterly dividend of 1.75 per cent, pay- 
able July 1 to stock of record June 14. 

Eastern Power & Light Corporation; 
initial quarterly dividend of 1.5 per cent 
on preferred, payable June 15. 

General Gas & Electric Company; a 
preferred quarterly dividend of 1.5 per 
cent, payable July 1 to stock of record 
June 20 

Indianapolis Street Railway Company, 
semi-annual dividend of three per cent, 
payable July 1. 

Interborough Rapid Transit Company; 
the regular quarterly dividend of 2.5 per 
cent, payable July 1 to stock of record 
June 23 

Lake Shore Electric Railway; a quar- 
terly first-preferred dividend of 1.5 per 
cent, payable July 1. 

Manhattan Railway Company; the regu- 
lar quarterly dividend of 1.75 per cent, 
payable July 1 to stock of record June 16. 

Manila Electric Railroad & Lighting 
Corporation; regular quarterly dividend 
of 1.75 per cent, payable July 1 to stock 
of record June 18. 

Montana Power Company, a quarterly 
common dividend of 0.5 per cent, and pre- 
ferred dividend of 1.75 per cent, both pay- 
able July 1 

Muskogee Gas & Electric Company; 
quarterly dividend of 1.75 per cent on pre- 
ferred, payable June 16 to stock of record 
May 31 

Narragansett Electric Lighting Com- 
pany; regular quarterly dividend of $1 
a share, payable July 1 to stock of record 
June 10. 

New York State Railways; regular 
quarterly dividend of 1.25 per cent, on 
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the preferred and 1.5 per cent on the com- CONSUMERS POWER COMPANY oF 
mon stock, payable July 1 to stock of 
record June 1i. 

Niagara balls Power Company; a quar- oeeien after ‘arene... 
terly dividend of $2 per share, payable Twelve months’ gross.| 2 
July 15. Ot AE0OF IBBSS... 2.6500 


~ = a a m= Surplus after charges.. 
>t. Joseph Railway, Light, Heat and Poin ‘Atter eet 


rps Company; quarterly dividend of 0 Res 443,995 
5 per cen on the preferred stock, pay- cu MpERLAND COUNTY (ME.) POWER 


able July 1 to stock of record June 14. 


1913 
‘Toronto Railway Company; regular april Do, eee eee $167,748 
quarterly of two per cent, payable July Net otter canes. kennewses 69,195 
; - 7" Surplus after charges... 2,32% 
% to stock of record June 16. Twelve months’ gross... 2.189 
Union Traction Cumpany; a semi-an- Net after taxes......... 970,218 
nual dividend of $1.50 per share, payable Surplus after charges.. 304,453 


July 1 to stock of record June 9. Balance after preferred 


United Traction & aa Company ; 


quarterly dividend of 1.25 per cent, pay- GRAND RAPIDS (MICH.) RAILWAYS 


: sl . 1913 
able July i to st ck of record June 10. April GVOGS....s.cscss. $100,108 
West End Street Railway Company; Net after taxes......... 39,800 


semi-annual dividend of $2 on preferred, Surplus after charges... 24,790 
Twelve months’ gross.. 1,254,600 


payable July 1. Net after taxes......... 536,853 
Western Electric Company; the regular Surplus after charges... 360,629 


quarterly dividend of two per cent, pay- Balance after preferred 
able June 30 to stock of record June 23. 








eee 202,458 


ee 285,629 





MICHIGAN, 
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$215 813 
100,27 
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184,185 
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Reports of Earnings. RAILWAY. 
PACIFIC LIGHT AND POWER. 1913 
The Pacitic Light & Power Company, April gross.............. $49,274 
in its report for March and the first quar- aH My. SREY - a 
ter of 1913, shows that the company ‘Twelve months’ gross.. 641.473 
earned the interest on the $10,000,000 re- Net after taxes......... 248,440 
funding bonds and $2,500,000 notes, al- —= rd oe 74,932 54,662 
Bale c é er err 
though these items at Regs ec to con- pose el welling ee © un sil 
struction at present. rhe balance aiter PORTLAND (ME.) RAILROAD COMPANY 
interest increases 51.4 per cent during the - 
month, and 64.1 per cent during the quar- april gross............. 370.472 
ter. The report of the company is as fol- Net after taxes......... 16,092 
lows: Surplus after charges... 5, 886 
vee , ‘ Twelve months’ gross.. 68,238 
I March— 191: 1912 3 . : 23 
“an aa : TTTTe $213,463 $192,099 Net py SENOS. « — 49,430 
Oper. expenses and taxes 118,724 115,257 Surplus after charges... 134,315 
Met GRFRINGS. «oc ccccesce $94,739 $76,572 _e ' : 7 ‘ 
Other income............. 9,172 4,848 SAN JOAQUIN LIGHT AND POWER COMPANY, 
ay a $103,911 $81,420 The San Joaquin Light & Power Cor- 
ots i Bec ceeeeeeeee 51,42 ° e 
I ee 39529 38.898 poration has reported for April and 






four months, the balance after interest 


—— ace ET AAS Sa $64,382 * $42,522 for both the month and the period show- 
Three months ended March 31 tne hie wains ov ose iarlar the Gre 
Gross earnings........... $647,667 $585,921 Ing big gains over 1912. uring the frst 


Oper. expenses and taxes 367,714 351,863 four months of the year the 


sat —_ 279,952 $234,056 earned one and one-half times 
ae ee eerreenees 3741 dend on the $6,500,000 six-per- 








company 
its divi- 
cent pre- 


Other IMCS... cccccecoes 28,654 7 , . 
—_—— ferred stock, while the net earnings were 

Total income......-.... $308,607 $242,799 about two and one-half times inter 
IEEE Gakkecuecheutennes 118,132 126,792 “ two and one -— Sees 
m ““ charges. The report of the company is 

Balance ...........+.+++-$190,475 $116,007 as follows: 
a Month ended April 30— 1912 1913 
E. W. CLARK & COMPANY PROPERTIES. — — teteeeeees $107,974.09 $142,203.35 
" perating expenses, 
The following companies under super maintenance & taxes 41,481.12 59,562.28 
vision of E. W. Clark & Company report Piet cast 0 eee 
. ‘ , : coe 2 se 229 Of 
earnings for April, 1913, and the twelve Net income ........ $66, 492.97 $82, 341.07 
months ended April 30, 1913: Interest charges....... 31,012 t 33,493.75 
BANGOR (ME.) RAILWAY & ELECTRIC. ER ecsccanietes $35,480.63 $49,147.32 
1 1912 Four months ended April 30— 

a Peery er $57,448 $51,492 Gross income.......... $417,534.82 $548,564.86 
Net after taxes......... 29,894 26,837 Operating expenses, > 
Surplus after charges... 12,763 10,345 maintenance & taxes 176,696.82 217,727.95 
Twelve months’ gross... 730,006 631,572 ueenme on — 
Net after taxes......... 399,835 339,533 Net income ......... $240,838.00 $330, 836.9 91 
Surplus after charges... 196,245 169,169 Interest charges....... 126,801.17 133,159.62 
Balance after preferred Ce 
GEE ncnccceactvans 91,245 64,169 SD cdcntekeccuce $114,036.83 $197,677.29 














EXCHANGES AS COMPARED WITH THE PRBEVIOUS WEEK. 


June 9 
ee Tee, Se, Ce rik 6 endian cedstenvesseenecesdeeecdeeees 127% 
Cs CU, . oc ac ccaeceeececenesenbecescoseenescéceeet *131 
nee TSCTTS TTMRERR CHOROOID cc ccc ccc cc ccccccccccccesscccescsccce SO 
Electric Storage Battery common (Philadelphia)....................00005 45 
Electric Storage Battery preferred (Philadelphia).....................5. 45 
Ss TE CR WN 6:46:66. 65.60.6566. 0 00 n6ce es 000 0082660s0eseeeseees 134 
es Ce PS CD UCD i cvesswcdsecsconedoccecssceceasecsecce 129 
PEE TOMES CHIU TOU ecacecvccccscccccesccesccvcccescceeccecese 1% 
Massachusetts Electric common (Boston)..........cccccccsccccoscecccens 13% 
Massachusetts Electric preferred (BoSton).........cccscccccccccccccccccs 
ee EO eee ee enn *11642 
SE Ce HNO CRO o cb vcccesccccccccrccccccsceageseosoes *115 
ee I OD Ca ccc cececccececcccciccccccnceocesteceese 142% 
DD CD coccccoaseenseececcoesececnsoenesecue 21% 
Postal Telegraph and Cables common (New York)... ........seeeeceeeeees 79 
Postal Telegraph and Cables preferred (New York)...............ee0e008 66 
Ee SE GUN Meh. dvecesceseecesbesssccccuecctdseccoccesetuset 60 
We GOUE CR Bee cccccccccscvccccccscseccecceccessees 58 
Pee OCT GHC BON ob ces cc ce cccccwcecccccccéccccacececes 104 


*Last price quoted. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES OF THE LEADING 











PERSONAL MENTION. 


ROBERT E. RAE has become as- 

ated with Stanley & Patterson, In- 
prin ted, of New York, as. sales 
manager of their factory lines. 

F. D. PHILLIPS, formerly city 
cales manager of the Wesco Supply 
Company, St. Louis, Mo., has been 
made general sales manager of the 
company 

GEORGE F. SWAIN has been chosen 
chairman of the Boston Transit Commis- 
sion, which has charge of the construc- 
tic n and maintenance of subways in that 
city. He succeeds the late George 4 
Crocket 

THOMAS H. SHAUGHNESSY, mast- 
er mechanic of the Essex Division of the 
Pul Service Railway Company, New- 
ark, N. J., has resigned to become su- 
per dent of the Chicago Railways, 
Ch 

CULVER has resigned his 
p with the Fulton (Ky.) Light 
& Power Company to become head of 
the Culver Ice Cream Company, 
which will put a large factory in op- 
eration in Fulton. 

\\. L. HEFFNER, representing H. 
\ McCandless & Company, New 


Yi manufacturers of miniature elec- 
lamps, has been in Chicago for 


tric 
several weeks and reports business ex- 
cellent all through that territory. 
CRUSE CARRIEL, manager of the 
retail sales department of the Public 
Service Company of Northern Iili- 
n left Saturday, June 7, for an ex- 


trip through the west, and he 
Pacific Coast points before 
east. 


SAMUEL BARNES, 


W visit 
returning 


formerly associ- 


with the Cape Girardeau & Jack- 

son Interurban Railroad Company, Cape 
Girardeau, Mo., has been appointed su- 
perintendent of the Jersey Central Trac- 
ti Company, with offices at Keyport, 
N. J., succeeding A. H. Mann, resigned. 
LLIAM C. CAMPBELL, who 

last five years has handled the 
business of the Steel City 

ric Company of Pittsburgh, un- 
e firm of the Campbell-Stagg 

ny, announces that he is no 
lor connected with the Steel City 
Company. The Campbell-Stagg Com- 
p will continue in business as here- 
RTHUR WILLIAMS, president 
\merican Museum of Safety, 

\ mong the passengers who sailed 
Thursday, June 5, on the France. 

He will visit the well known museums 
safety abroad, to study how the 
European employers are cutting their 
dent and death rate in industry. 

T results of his trip will form a 
noteworthy feature of the First Inter- 


national Exposition of Safety and In- 
lustrial Hygiene held in America, 
" will take place in New York 
City toward the end of 1913. 


M. BISSELL, for the past year 
ur i half assistant treasurer of the 
Paducah (Ky.) Light & Power Com- 
pany, a Stone & Webster property, 
is been promoted to the post of as- 
sistant treasurer with the Mississippi 
River Power Company, which has just 
- its hydroelectric plant at Keokuk, 


mw in operation. The change is 
considered a big advance for Mr. Bis- 
sell, whose work has. been high-class. 


He is to be succeeded in Paducah by 
F. B. FLAHIVE, who has been lo- 
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cated at Dallas, Tex. The change is 
effective June 15. 

C. H. BAKER has been appointed 
mechanical engineer of the Public 
Service Electric Company, Newark, N. 


J., taking effect June 1. Mr. Baker 
graduated from Lawrence Scientific 
School in 1902, since which time he 


has been identified with Westinghouse, 
Church, Kerr & Comnany as construc- 
tion engineer; Brooklvn Rapid Transit 
Company as power station inspection 
engineer; New York, New Haven & 
Hartford Railroad as assistant chief 
engineer of its Cos Cob plant, and the 
New York, New Haven & Hartford as 
chief engineer of the Hoosac Tunnel 
power station of the Boston & Maine 


Railroad and Berkshire Street Rail- 
road. 
HENRY L. DOHERTY, who re- 


turned from Europe on the steamship 
Kronprinzessin Cecilie on Tuesday, 
said that the financial and investment 
situation on the other side during the 
last few months had undergone an en- 
tire change. The time no longer ex- 
ists, he said, when companies desiring 
to do new financing may dispose of 
securities on a low interest bearing 
basis, and the sooner this condition of 
affairs is realized the quicker the en- 
tire financial situation will assume a 
more normal aspect. He referred to 
the failure of a number of offerings in 
London during the last few weeks, 
mentioning the Brazilian loan of $55,- 
000,000, of which only six per cent was 


taken. While in London Mr. Doherty 
placed $3,000,000 Cities Service Com- 
pany five-year seven-per cent notes 
with investors, and the remainder of 
the issue, amounting to $2,000,000, he 
said, would soon be brought out in 
this country at par. Details for the 


conclusion of the new financing will 
be worked out and the public offering 
of the issue will probably be made in 
the near future. Mr. Doherty said that 
he personally was responsible for the 
high rate of interest on these notes, 
because he fully realized that the pub- 
lic would not absorb securities except 
on an attractive basis. 


OBITUARY. 
ROBERT J. DALEY, superintend- 
ent of the Pittsburgh Bureau of Elec- 
tricity, died on the evening of June 


2, at his home in Pittshurch. from 
valvular heart trouble. He had been 
ill for about a week. He was ap- 


pointed head of the Bureau of Elec- 
tricity some years ago, having previ- 
ously been associated with the Alle- 
gheny County Light Company, the 
Postal Telegraph Company, the Home 
Telephone Company and the Pitts- 
burgh Board of Underwriters. Mr. 
Daley was born in Elyria, O., and 
went to Pittsburgh when a young 
man. He is survived by four children, 
five sisters and one brother. 


PROPOSALS. 


CONDUIT AND WIRING SYSTEM. 
—Sealed proposals will be received at 
the office of the Supervising Architect, 
Washington, D. C., until June 26, for 
a conduit and wiring system, gas pip- 
ing, lighting fixtures, etc., in the post 
office at Marquette, Mich. 


ELECTRICAL APPARATUS.—Sealed 
proposals will be received at the Bureau 
of Purchases of the Board of Education, 
730 Tribune Building, Chicago, IIL, for 
electrical apparatus and supplies for the 
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Electrical Department of the Hyde Park 
High School. The Board may be ad- 
dressed for further information. 

LIGHTING SYSTEM.—Sealed pro- 
posals indorsed “Proposals for Elec- 
trical Distribution System,” will be re- 
ceived at the Bureau of Yards and 
Docks, Navy Department, Washing- 
ton, D. C., until July 12, for installing 
an electrical distribution and _ street 
lighting system at the naval hospital, 
Chelsea, Mass., at an estimated cost 
of $4,000. 

ELECTRIC ELEVATORS.—Sealed 
proposals will be received at the office 
of the Supervising Architect, Wash- 
ington, D. C., until June 17, for two 
electric passenger elevators in the 
post office at Philadelphia, Pa., in ac- 
cordance with drawing and _ specifica- 
tion. 

ELECTRICAL SUPPLIES. — Sealed 
proposals will be received by Ray Palmer, 
city electrician, Room 614 City Hall, Chi- 
cago, Ill., until June 19 for furnishing 
6,000 feet of five-pair cable; 9,220 feet 
ot 15-pair cable; 12,500 feet of 30-pair 
cable; 1,200 feet of 50-pair cable, and 
until June 20 for furnishing and deliver- 
ing to the Department of Electricity, 
Chicago, Ill. electrical supplies strictly 
in accordance with specifications on file 
in the city electrician’s office. 

ELECTRIC MACHINE TOOLS. 
—Bids will be received by the Bureau 
of Supplies and Accounts, Navy De- 
partment. Washington, D. C., on June 
©4, for furnishing one electric, three- 
motor traveling crane, as per Schedule 
5.538: one electric 10-ton gantry crane, 
as per Schedule 5.549. to be delivered 
at the Navy Yard, Brooklyn, N. Y.; 
and one gate shear complete with mo- 
tor drive, as per Schedule 5,539, to be 
delivered at the Navy Yard, Charles- 
ton, S. 

ELECTRICAL APPARATUS.— 
Bids will be received by the Bureau 
of Supplies and Accounts. Navy De- 
partment. Washineton, D. C., until 
June 24, for furnishing 3,500 feet of elec- 
tric insulated cable. as per Schedule 
5.549, to be delivered at the Navy 
Yard at Portsmouth. N. H.; for one 
alternating-current generator, one di- 
rect-current oil-engine-driven exciter 
wnit. one switchboard for power and 
lighting plant and one motor-gener- 
ator set. as per Schedule 5532, to be 


delivered at the Noval Experiment 
Station, Annapolis, Md. 
ELECTRIC CONDUIT AND 


WIRING AND INTERIOR LIGHT- 
ING FIXTURES.—Sealed proposals 
will be received at the office of the 
Supervising Architect, Washineton, D. 
C., until Tuly 2, for furnishing the elec- 
tric conduit and wiring and interior 
lighting fixtures of a two-story build- 
ing for the post office at Springfield, 
Tenn.; until July 7, of a three-story 
building for the post office at Bangor, 
Me.; until July 8, of a one-story build- 
ing for the post office at Searcy, Ark.; 
until July 10, of a one-story building 
for the post office at New Bedford, 
Mass.; until July 11, of a one-story 
building for the post office at Green- 
ville, N. C.; until July 15, of a one- 
story building for the post office at 
Poplar Bluff, Mo.; and until July 16, 
of a two-story building for the post 
office at Corry, Pa. Copies of draw- 
ings and specifications may be ob- 
tained from the custodians of the sites 
or from the office of the Supervising 
Architect. 
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Hemming Manufacturing Company, 









































various navy yards. 
is much gratified by 






































has issued a complete book- 




















































































































George J _Henry, Jr., 











‘ ‘ards showi ing several views of the water 























« ond constructing cmnheme'te 
mi ake sa “spe cialty of complete hydraulic 
and hydraulic specialties under 
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Allis-Chalmers Manufacturing Com- 
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not only is the general shape of grace- 















































tion, Minneapolis, Minn., June 24-26. 
Canadian Electrical Association. An- 
nual convention, Toronto, Ont., June 


25-27. 


American Institute of 





gineers. Sixth semi-annual meeting, 
Boston, Mass., June 25-28. 
Electrical Contractors’ Association 


of the State of Missouri. 
ing, St. Louis, Mo., July 12. 
Ohio Electric Light 
Annual convention, Cedar 
July 15-18. 
National 


Association. 


Electrical Contractors’ 
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The American Brass Company, An- 
sonia, Conn., has issued a pamphlet 
dealing with Tobin bronze. This des- 
cribes the physical and chemical prop- 
erties of the alloy, among which are 
noncorrodibility, great crushing, ten- 
sile and torsional strength; this ma- 
terial is suitable for piston rods, plun- 
gers, valve stems and faces, linings for 
pumps, box bushings, condenser tube 
plates, drop forgings, bolts, screws, 
etc. The bulletin shows and des- 
cribes the use of this metal for yacht 
construction, for which it seems also 
to be peculiarly adapted. 


Walker Brothers & Haviland, New 
York City, have issued a bulletin des- 
cribing Monarch electric synchronized 
time systems. The bulletin is divided 
into two parts, the first describing 
synchronized clock systems, compris- 
ing master and secondary clocks for 
use in large buildings and institutions 
of various kinds. The second part of 
the bulletin is devoted to complete 
synchronized time systems and des- 
cribes synchronized apparatus of all 
kinds, such as time recorders, time 
stamps, program clocks, etc., for the 
use of offices, factories, hotels, ete. 
The bulletin is very copiously illustrat- 
ed. 

Spray Engineering Company, Boston, 
Mass., has published bulletin No. 51; 
this is devoted to air washers for 
cleansing ventilating air for rooms that 
must be supplied with air absolutely 
free from dust and dirt. This is done 
in the same way as rain washes the 
atmosphere. A special atomizing spray 
nozzle is made by the company for this 
purpose. Its construction and action 
is explained in the bulletin, also the 
general arrangement of the entire ap- 


paratus, which consists of a motor- 
driven circulating pump, screen and 
auxiliary sprays, eliminator plates, 
water screen, etc., all compactly ar- 


ranged. 


The Robbins & Myers Company, 
Springfield, Ohio, manufacturer of 
the Standard power motors, generators 
and electric fans, announces the open- 
ing of two new branch sales offices. 
One is at Cincinnati, Ohio, in charge 
of G. H. Liebel and located at 608 
First National Bank Building: Mr. 
Liebel will look after sales of Robbins 
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Chemical En- 


Annual meet- 


Point, O., 


As- 
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sociation. Annual meeting, Chattanoo- 
Tenn., July 16-19. 
Association of Edison Illuminating 


ga, 


Companies. Annual convention. Coop- 
erstown, N. Y., September 8-11. 

American Electrochemical Society. 
Annual meeting, Denver, Colo Sep- 
tember 9-11. 

Northwest Electric Light and Power 
Association. Annual convention, Se- 
attle, Wash., September 10-12 

Pennsylvania Section, National 
Electric Light Association. Annual 
convention, Delaware Water Ga; Pa 
September 16-18. : 








Wee 


Mt 













& Myers motors and generators in 
Cincinnati, Louisville and contiguous 
territory. The othtr branch is at 369 


Spitzer Building, Toledo, Ohio, where 
E. A. Williams will make his head- 
quarters and will have charge of sales 
in the territory of northwestern Ohio, 
southern Michigan including Detroit, 
and northeastern Indiana. 


Automatic Electric Company, Chi- 
cago, Ill., has issued the first number 


of a monthly publication -entitled 
Automatic Telephone, which it will issue 
henceforth in newspaper form. It is 
printed on excellent paper and con- 
tains much of interest to those with 
a leaning toward automatic telephony. 
Among special articles are the first 
installments of two series written by 
Bernard C. Groh and Roy Owens, 


dealing with development studies and 
scientific management of telephone ex- 
changes. The progress of automatic 
telephony throughout the world is 
told in another article. Many inter- 
esting incidents are narrated showing 
the superiority of the automatic tele- 
phone over the older type involving 
manual operation. 

General Electric Company, Schenec- 
tady, N. Y., has issued some new and 
interesting publications. Bulletin No 
A4035 describes series luminous arc 
lamps of the magnetite type. sone 
lamps are made for 4 and 6.6-amper 
direct-current circuits. The bulletin 
points out their superiority over the 


older open and inclosed arcs, shows 
lamp parts, distribution curves, wiring 
and dimension diagrams and many tyP!- 
cal street scenes.—Bulletin A4114 gives 
information on type F, form K2i cen- 
tral-station oil switches made for volt- 
ages up to 45,000. The construction of 
these switches and auxiliary relays 1s 
described in some detail and ‘heir 
method of operation explained. sim- 
ilar bulletin on switches of the same 


type for all voltages up to 110,000 is 


in preparation—Bulletin A4109 covers 
belt-driven revolving-armature a!terna- 
tors and brings the information on 
these machines up to date.—Pulletin 
A4122 supersedes an earlier publication 
on carrier-bus arc panels for Brush 


arc-lighting machines. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburg!. Pa. 













June 14, 1915 


reports the following among important 
orders recently received: St. Peters- 
burg Investment Company, St. Peters- 
burg. Fla. one 500-kilowatt, 60-cycle, 
s00-volt railway rotary converter, a 
=-)_kilowatt transformer, and one three- 
panel switchboard. Greenville, Spar- 
tansbure & Anderson Railway Company, 
Charlotte. N. C., one 300- kilowatt, 66.7- 


evcle. 600-volt, rotary converter with 
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three 100-kilowatt, 20,800 to rotary 
voltage transformers, and switchboard. 
Centerville Light & Traction Company, 
Centerville, Ia., two 100-kilowatt, mo- 
tor-generator sets each consisting of 
275-volt direct-current generator and 
three-phase, 60-cycle, 2,200-volt, self- 
starting synchronous motor with ex- 
citer; also a similar set of 175 kilo- 
watts, and four transformers and auto 
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for the same. Pittsburgh, 
Butler & New Castle Rail- 
way Company, Pittsburgh, Pa., two 
250-kilowatt, 60-cycle, 600-volt rotary 
converters to be built on one bedplate 
and to operate as one 500-kilowatt, 
1,200-volt, direct-current rotary; one 
550-kilowatt, 13,200 - to - rotary - voltage 
transformer, and one complete switch- 
board for the above. 


starters 
Harmony, 


Record of Electrical Patents. 





Issued by the United States Patent Office, June 3, 1913. 


Electric 
assignor to 
Mass. In- 
relays 


Protecting 
A. Burnham, 
Ss Condit, Jr., Brookline, 
ludes overload and underload 
circuit-breaker. 

1,063,181. Tabulating Mechanism. 

Chapin, assignor to Burroughs 
ine Machine Co., Detroit, Mich. Is 
ited by an electric motor. 

1,063,182. Trolley-Wire Hanger. J. 
stensen, Evans City, Pa. Is of 
construction with the hanger wire 

mped under the arch. 

1,063,193. Combined Telegraph and 
Signaling System. E. R. Gill, assignor 
to General Railway Equipment Co. 
Pre ides for multiplex telegraphy and 

lade s a signaling selector. 

1,063,206. Third-Rail Electric-Rail- 
way System. M. M. Marx, New York, 
N A sectional third rail with a 
si teh at the beginning of each section 

mtrolled by a plunger on the car. 

1,063,237. Welded Receiver. V. 
\nderson, assignor to Western Elec- 

Co. The pole piece is welded to 
magnet. 

1,063,249. 
issignor to Western 
cludes two discharge 
and the other 
with a thin 
between them. 

1,063,259. Magnetic Wheel. J. O. 
Hei nze, Jr., Detroit, Mich. Has a mag- 
1 ring coil around the hub; the tread 

irtion of the wheel consists of iron 

rts separated by a nonmagnetic sec- 
mn 

1,063,265. Electric Service Board. N. 
loleen, Chicago, Ill. A panelboard is 
—— in a cabinet, the walls of 

ich can be separately removed. 

1,063,270. Welded Receiver. J. J. 
Lyng, assignor to Western Electric Co. 
\ modification of No. 1,063,237. 

1,063,272. 
H. B. McCabe, assignor to Gisholt 
Machine Co., Madison, Wis. An elec- 
rom ignetically operated time stamp. 

1,063,280. Process of Producing 
Low-Carbon Ferro-Alloys. 5. 
M rrehead, assignor to Electro Metal- 

gical Co., Chicago, Ill. Consists in 

ctrically smelting an alloy with car- 

‘n and an iron compound and further 

ctrically heating the combination. 

1,063,303. Electrical Resistance. E. 
Thomson, assignor to General Elec- 
Co. Consists of a number of 

ates of material having properties 

ilar to boron. 

1,063,325. Railroad Signal. A. Wil- 

m Bower, Derby, Colo. An electro- 
enetically operated semaphore. 

1,063,341. Process of Producing 
Low-Carbon Ferro-Alloys. I. R. Ed- 

‘nds, assignor to Electro Metallurgi- 

\ modification of No. 1,063,- 


1,063,179. 
Motors. G. 


Protector. P. E. Erikson, 
Electric Co. In- 
plates, one of 
of an alloy of 
insulating sheet 


copper, 


per, 


Time-Recording Register. 


1,063,357. Process of Electric Weld- 
ing. M. Lachman, assignor to Stand- 
ard Pulley Manufacturing Co. For 
forming angle or T welds. 

1,063,361. Telephone System. O. M. 
Leich, assignor to Cracraft, Leich Elec- 
tric Co., Genoa, Ill. Relates to special 
features of the trunking circuit. 

1,063,369. Circuit-Controlling Ther- 
mostat. J. F. McElroy, Albany, N. Y., 
assignor to Consolidated Car-Heating 
Co. Includes electromagnetic control 
and a motor-driven switch for the heat- 
ing circuit. 

1,063,377. System of Electric Motor 
Control. C. H. Norwood, Chicago, III. 
Includes two motors with electrom: ag- 

















1,063,557.—Mercury-Lamp Tilter. 


netic control for governing them in se- 
quence and together. 

1,063,392. Gas- Lighter. J. K. 
Syracuse, N. Has an electric 
tion device. 

1,063,396. Means for Increasing the 
Speed of Transmission of Signals Over 
Telegraph and Cable Lines. G. Seibt, 
New York, N. Y. Artificial leakage 
paths are connected to the wire so as 
to be closest together at the middle 
portion thereof. 

1,063,400. System of Electric-Motor 
Control. T. Varney, assignor to West- 
inghouse Electric & Mfg. Co. Two 
hoisting motors are connected in series 
in a local circuit while at rest, in 
parallel to the supply circuit while 
hoisting, in series for kick-off and in 
independent local circuits for braking. 

1,063,401. Lamp for Picture-Display 
Machines. A. F. Victor, Davenport, 
Iowa. An incandescent lamp is 
mounted at the focus of one of two re- 
flectors placed on front and_ back 
thereof. 

1,063,416. Automatic Shoe - Shining 
Machine. A. A. Cook, assignor to Na- 
tional Electric Shoe Shining Machine 
Co., Pittsburgh, Pa. Electrically 
driven. 

1,063,417. Process of Making Com- 
pound Hollow Metal Bodies. E. G. 
Cook, assignor to Brass & Copper 
Products Co., New Vork, N. Y. Con- 


Rush, 
1gni- 


sists in making a form of the proper 
shape, electrodepositing a coating of 
metal thereon, forming another hody 
of plastic material upon this coating 
and electrodepositing a second metal 
coating upon this. 

1,063,455. Spores. Device for Ex- 
plosive Engines. W. Liming, Scran- 
ton, Pa. Special switch control for the 
ignition circuit. 

1,063,483. Refractory Container. FE. 
Weintraub, assignor to General Elec- 
tric Co. In an electric furnace is a 
container consisting of boron nitride 
surrounded by an inert gas in a metal 
casing. 

1,063,496. Electric 
Lamp. FE. G. Royer, assignor to 
Societé Anonyme Oriona, Brussels. 
Belgium. Has two filaments arranged 
in two different horizontal planes. 

1,063,501. Sleet-Scraper for Trolleys. 
M. J. Brennan, Tompkinsville, N. Y. 
The scraper is mounted upon the trol- 
ley wheel. 

1,063,535. Electric Heating Device. 
W. S. Hadaw: ay, Jr.. New York, N. Y. 
At the end of a rotary roll is a hollow 
chamber containing the heating ele- 
ment. 

1,063,541. Apparatus for Starting 
Multiple-Cylinder Internal-Combustion 
Engines. G. Honold, assignor to firm 
of Robert Bosch, Stuttgart, Germany. 
A special ignition circuit includes a 
buzzer, an interrupter in parallel there- 
with and independent circuit closers for 
each. 

1,063,542. Electrical Ignition System 
for Internal-Combustion Engines. G. 
Honold, assignor to firm of Robert 
Bosch. Includes a battery common to 
both the primary and secondary cir- 
cuits. 

“1,063,555. Electric Ignition System 
for Internal-Combustion Engines. F. 
Kratz, assignor to firm of Robert 
3osch. Includes a mechanical inter- 
rupter. 

1,063,556. 


Incandescent 


Circuit-Controlling Device 
for Electric Ignition Systems. F. 
Kratz, assignor to firm of Robert 
Bosch. Combined with an ignition coil 
with a vibratory armature is a special 
push-button. 

1,063,557. Shunt-Circuit Tilting De- 
vice for Mercury-Vapor Lamps. Rk. 
Kiich, assignor to General Electric Co. 
The shunt circuit is opened on comple- 
tion of the tilting motion but again 
closed in case the lamp tilts back to 
initial position. 

1,063,591. Block-Signal System. W. 
B. Potter, assignor to Union Switch & 
Signal Co. Has polarized track relays 
at the ends of the block sections. 

1,063,599. Telephone Register and 
Lock Out Device. C. V. Richey, 
Washington, D. C., assignor to Phone 







































































































1504 





Call Recorder Co. The register is ac- 
tuated by ringing current on the line. 
1,063,601. Antiseptic Mouthpiece for 


Telephone and Similar Instruments. M. 


Rosenwald, New Ycrk, N. Y., and J. 
C. Doran, Danbury, Conn., assignors 
to Frank A. Weeks -Afe. Co. A gauze 


is stretched across the diaphragm. 

1,063,608. System of Regulation. E. 
T. Shaw and J. M. Naul, assignors to 
General Electric Co. Includes a motor 
with subdivided field winding; when 
the supply voltage is low a relay 
shunts one part of the field; when the 
voltage is high the shunt is opened. 

1,063,614. Electric Heater. W. Stan- 
ley and H. M. Smith, assignors to Gen- 
eral Electric Co. The bottom of the 
cup has a ring-shaped upwardly ex- 
tending recess, into which the heating 
element is mounted. 


1,063,623. Electropneumatic Brake. 
W. V. Turner, assignor to Westing- 
house Air Brake Co., Pittsburgh, Pa. 


Has electric means for effecting service 


and emergency applications of the 
brakes 
1,063,631. Interlock for a Combined 


Car and Electric Coupling. H. H. 
we eoengnates, assignor to Westing- 
house Air Brake Co. Includes means 
for coupling an electric train-line cir- 


cuit and locking means controlled by 
this circuit for preventing release of 
the coupler. 

1,063,646. Unreeling Device for 


Electric Conductors. A. Bournonville, 
Philadelphia, Pa. Twisted lamp cord 
and similar wire is specially reeled in 
a casing with a special lid. 

1,063,650. Independent Standard for 
Supporting Dental Engines. A. W. 
Browne, assignor to S. S. White Dental 
Mfg. Co., Philadelphia, Pa. Includes 
a rheostat mounting, control box and 
means for supporting the motor-driven 
dental device 

1,063,651. 
W. S. Burnett, 


Attachment for Magnetos. 
assignor to Morse Code 
Signal Co... Milwaukee, Wis. Includes 
a circuit-closing brush connected with 
one pole of the armature. 
1,063,668. Machine for Casting and 
ee Curved Stereotype-Plates. 
oli, issignor to Vogtlandische 
ke Fabrik (vormals J. C. & H. 
Dietrich Actiengesellschaft, Plauen, 
Includes a motor-driven 


Germany 
conveyor for delivering the molten 
metal to the mold and an electric 
clutch for connecting the conveyor and 
motor 

1,063,671. Aerial for Wireless-Tele- 


graph Systems. H. L. Falk, assignor 
to Falk-McMahon Wireless Telegraph 
& Telephone Co., New Orleans, La. 
Consists of a frame with several re- 
ceiving and transmitting members, each 
consisting of an open coil of wire 
having a straight length of wire axi- 
ally extended within it, the axial wires 
being connected to ground 

1,063,691. Electric Signal for Rail- 
ways. H. J. Jones and F. T. Jones, 
assignors to Jones Safety Train Con- 
trol System Co., Baltimore, Md. Pro- 
vides for electrical control of the air 
brake through a contact alongside the 
rail 

1,063,715. 
Sharpsburg, 


1,063,741. 


Trap. E. G. McCue, 
Pa. An electric rat trap. 
Electric Safety Signal De- 
vice. J. A. Schellenger, Harrisburg, 
Ill. <A signal system for mine shafts 
to serve as a protection for the opera- 


tion of the cages. 
1,063,760. Production of Long 
Stable Electric Arcs. J. Zenneck and 


K. Vollme 


4 assignors to Norsk Hydro 
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Elektrisk Kvaelstofaktieselskab, Chris- 
tiania, Norway. Consists in maintain- 
ing a current of the gas possessing a 
whirling motion around an arc which 


is subjected to the action of a mag- 
netic field. 

1,063,778. Photographer’s Flash- 
light. J. L. Courson, Barberton, O. 
Provides for electric ignition of the 
flash powder. 


1,063,804. Means for Cleaning Ships’ 


Hulls. G. J. Kindermann, Wayville, 
So. Aus., Australia. Two motors, 
each enclosed in a casing, are con- 








1,063,608.—Feeder Regulator. 


nected by a shaft, about which is a 
cleaning roll. 

1,063,824. Electric Heat-Engine. R. 
A. Mitchell and F. A. Emerick, Oil 
City, Pa. Has a heating chamber in 
which is an electric heating element 
intermittently actuated. 

1,063,827. Feeder-Support.. C. J. 
Mullin, New York, N. Y. A special 
gripping device between a section of 
the conduit and the pull box. 


1,063,854. Push-Button Switch. C. 
A. Clark, assignor to Trumbull Elec- 
tric Co., Plainville, Conn. Covers de- 


tails of construction of a snap switch. 

1,063,872. Malt Turning, Aerating, 
and Gathering Machine. J. Guehring, 
machine is 
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1,063,671.—Aerial for Wireless Work. 


mounted on a traveling crane which 
is motor-driven and also has a sep- 
arate motor for operating the machine. 

1,063,893. Process for Magnetic Sep- 
aration of Ores Out of Slimes. B. 
Schwerin, assignor to Gesellschaft fiir 
Elektro-Osmose M. B. H., Frankfort- 
on-the-Main, Germany. Consists in 
adding an electrolyte of a character 
opposite to that of the ore to be sep- 
arated and then subjecting the slimes 
to magnetic separation. 

1,063,940. Perforating Apparatus for 
Telegraphic Strips. E. Belin, Paris, 
France. Includes a set of signaling 


electromagnets, a number of punches 
operated thereby, and an electro ymag 

> 2 Call 
netically operated tape-feeding device 


Patents That Have Expired. 


Following is a list of electrical pat- 
ents (issued by the United States Pat- 
ent Office) that expired June 9, 1913 

561,560. Electric Arc Lamp. S. 
Bergmann, New York, N. Y. ; 

561,562. Arm-Rest for Telegraph 
Operators. E. L. Brownson and H 
W. Goodro, Hinesburg, Vt. 

561,565. Automatic Electrical Bat- 
tery Cutout. H. W. Clelland and | 
J. Madden, Wilkinsburg, Pa. , 

561,581. Electric Switch. 
Guett, Hartford, Conn. 

561.588. Electric Switch. ~ & 
Hornig, St. Louis, Mo. . 


Monroe 


561,590. ae for Dynamo-Elex 
tric Machines. . P. Ide, Eau Clair: 
Wis. 

561,593. Dynamo-Electric Genera- 
tor. B. G. Lamme, Pittsburgh, Pa 

561,601. Register for Telephones. | 


L. Morey, Portland, Ore. 


561,619. Toll-Counter for Telephone 
Lines. G. Seligmann-Lui, Paris, 
France. 

561,636. Form for Winding Arma- 
ture Coils. J. A. Webber, Lynn, Mass 

561,653. Telegraph Relay. E. Butler 
New York, N. Y. 

561,657. Thermo-Electric Generator 


H. B. Cox, Hartford, Conn. 
561,699. Electric Motor. W. H. 


Cooley, Brockport, N. Y. 

561,700. Electric Motor. W. H 
Cooley, Brockport, N. Y. 

561,711. Electric Meter. R. O 
Hood, Danvers, Mass. 

561,735. System of Electrical Dis 
tribution. C. P. Steinmetz, Lynn, Mass 

561,777. Electrical Apparatus for 
Controlling Motion of Cranes, etc. ] 
A. Essberger, and A. W. Geyer, Ber- 


lin, Germany. 


561,803. Dyramo-Electric Machin 


F. G. Mayer. Chicago, Ill 
561,810. Electric Battery Element 
. J. Ortner, Pueblo, Colo. 
561.221, Flectrie Railway. W. M 


Schlesinger, Philadelphia, Pa. 


561,828. Electric Elevator. H. R 
Smith, Chicago, Il. 
561,830. Electric Railway. C. |} 


Gallipol‘s, O. 


Stanley. 
Arce-Interrupter for Street 


561,838. 


Car Controllers. G. Valley, Cleve 
land, O. 

561,839, Reversing and Cutout 
Switch Used in Electric Street Cars 
Ete. G. Valley. 


Motor and Motor- 
Cooley, Brockport 


561,867. Electric 
Generator. W. H. 
N. Y. 

561,872. 


Electrical Accumulator. G 
D. S. De Dormael, Brussels, Belgium 
561,878. Galvanic Battery. T. | 


Fogalsang, Sacramento, Cal. 

561,881. Electric Chime. J. H. Gerry 
and F. M. Schmidt, Brooklyn, N. \ 

561,886. Igniting Device for 
or Petroleum Engines. _A. A. Hamer- 
schlag, New York, N. 

561,898. Electric Railway. P. W. 
Leffler, Chicago, 

561,899. Continuous-Current Recti- 
“oad Motor. P. W. Leffler, Chicago, 

561,918 and 561,919. 
Measuring Instrument. 
land, Baltimore, Md. 

561,943. Electric Self-Winding Clock. 
R. A. Mitchell, Brooklyn, N. Y. 

561,951. Electrical Connection. _ T. 
Grutting, St. Paul, Minn. 


Gas 


Electrical 
H. A. Row- 








